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NOTE TO TEACHERS. 



Although plants are among the most common things of 
every-day life, to multitudes they are attractive only because 
of their bright colors, beautiful forms, delightful fragrance, 
or usefulness to mankind. To some, however, and the number 
is increasing, tliey are the source of higher enjoyment, as the 
careful examination of their paits and structure reveals won- 
ders and beauties unnoticed by the uncultured eye. 

Again : many of the simple facts known concerning plants 
which have taken scientists centuries to discover, may now be 
learned by any one who will study what may be called two die- 
tionaries; one explaining the terms nsed in the description of 
plants, the other teaching the method by which they are 
classified. 

These dictionaries contain many long words of Greek or 
Latin origin which are very formidable to beginners, but by 
illustration and repetition may become as familiar as the most 
ordinary woi-ds and phrases in daily use. 

The purix)se of this little book is to aid in educating children 
to observe and enjoy the hidden beauties of flowers. It is also 
intended to serve as an illustrated dictionary of the most com- 
mon botanical terms, and to prepare the older pupils to use 
the second dictionary, found in the Analytical Keys to the 
Natural Orders of Plants, as given in advanced botanies. 



PLAN OF THE LESSONS. 



The Lessons are arranged in four parts, as follows : — 

Part I. Lessons and Plans for Lessons designed to be 
taught in Primary and Intermediate Grades. 

Part II. Lessons prepared for classes in the lower Gram- 
mar Grades. The examples under the headings are not to be 
memorized ; they are given to suggest the plants which will 
serve to illustrate the subjects to which they apply. Exam- 
ple : Under Fibrous Roots will be found grass, lily, etc. The 
pupils should be encouraged to gather specimens of the various 
kinds of leaves, corollas, and other parts of plants, whenever 
it is possible for these to be obtained. 

Part III. Blackboard Outlines drawn mostly from the les- 
sons in Part II. ; and a full outline showing the Classification 
of Plants according to the Natural System, as taught in the 
standard text-books of botany used in this country; also a 
short History of Plants, Botany, and Botanists. 

Part IV. In this part may be found lists of the most 
familiar trees, shrubs, vines, and other kinds of plants. They 
have been arranged after a peculiar plan to aid those who have 
not much time at command, and are to be used as an honest 
teacher would use a key to an arithmetic or an algebra. 
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Part I. 



FLO^WEES. 



" A blessing given 
E'en to the poorest little one 
Who wanders 'neath the vault of Heaven. 

** Each bud and care-perfected seed 
Is {IS a page, where we may read of Gtod." 



The following lessons are more easily taught during 
the season when plants and trees are in blossom, yet 
they may be made very interesting and profitable at 
any time, by careful teaching, with the aid of pictures 
and pressed leaves or flowers. 
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FLOWBBS. 3 

Apparatus. — Natural or artificial specimens of five or six of 
the flowers named ; pictures of flowers ; the picture of an entire 
plant drawn on the blackboard ; a living plant, when obtain- 
able ; specimens of the parts of a plant or tree. 

Method of Teaching, — We ask about the flowers the children 
have seen^ and where they have seen them ; then show a plant in 
or out of the earth, or draw a picture on the board of a plant 
with all its parts. The children point out and name the parts 
with which they are familiar, and are taught those which they 
do not recognize. 

They readily tell what a plant needs when we question them 
as to what they would do if a rose bush were given them and 
they wished it to live. 

To obtain answers concerning the color of flowers^ we let them 
give the color of those they have seen, and show them others, 
not only at this stage of the lesson, but from time to time 
during the school term. In this way their actual knowledge is 
increased, and they learn "' to use their ejes" when they see 
flowers in gardens or elsewhere. 

The use of plants is suggested by questioning the class about 
what is usually eaten for dinner beside meat ; why bees and 
butterflies fly into and out of flowers ; why sheep and cows like 
. grassy places ; why picnics are held in woods, etc. 

Method of Recitation. — The headings of the Blackboard 
Outlines are printed or written ; the children learn to read them 
at sight from the board. When a heading is underlined, the 
pupils answer according to the following 



FORMULAS. 



1. "I have seen a rose." 6. 

2. ** I have seen some plants in a 7, 

garden." 8, 

3. " A plant has a root." 9 

4. " A plant needs earth." 10. 

5. " Some plants are used for food 1 1 

for us." 12. 



" Some roses are red." 
" Some daisies are white." 
" Forget-me-nots are blue." 
" Some lilies are yellow." 
" Some larkspurs are blue." 
" Some marigolds are orange." 
'* Some violets are purple." 



FLOWERS. 




1. Wheel-shaped. 4. Pink-shaped. 7. Trumpet-shaped. 10. Rose-shaped. 

2. Funnel-shaped. 5. Butterfly-shaped. 8. Cross-shaped. 11. Bell-shaped. 

3. Salver-shaped. G. Lily-shaped. 9. Lip-shaped. 12. Strap-shaped. 



FLOWERS. 



SHAPES OF FLOWERS. 



Apparatus. — Small flower pictures, one in the band of each 
child ; a tin funnel, a Maltese cross, a bell, a helmet, and a 
trumpet ; a rose, lily, pink, and morning-glory, when these can 
be obtained ; also pictures of these flowers. To these may be 
added pressed and artificial specimens of the flowers named 
on the next page. 

Method of Teaching. — 1. We show the class the funnel ; the 
children select from the flowers and from their pictiu'es those 
which most resemble it in shape, and say of such : " This flower 
looks something like tlie funnel; the flower in my picture looks 
something like a funnel." 

2. The picture of a lily is shown, and those stand whose 
pictures resemble it ; each in turn states: "The flower in my 
picture looks like a lily." In like manner pink-shaped and 
rose-shaped flowers are selected. 

3. The picture of a mustard blossom is shown, and compared 
with the funnel, bell, cross, etc. ; the pupils notice that it "looks 
something like a cross," state the fact, and select pictures of 
flowers of the same shape. 

4. In the same way they learn the various shapes of flowers 
with which we desire them to become familiar. When natural 
flowers are used in the lessons, the shape of these is decided 
upon by the children before they tell that of the pictures which 
represent the flowers. 

Method of Recitation. — A child says to the class, "Tell the 
shape of the flowers in your pictures " ; the children rise succes- 
sively and give what is required in the formula, " The flower in 
my picture looks like a ." (See 2 in Method of Teaching.) 

When all the flowers have been described, a child, appointed 
to act as teacher, names a color ; all who have flowers of this 
color rise and stand until another is mentioned. When all the 
colors have been named, the little teacher signals for those to 
be seated who are standing, then takes her own seat. This 
color exercise ends the lesson. 
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SHAPES OF FLOWERS. 





1. Funnel-shaped. 


G. 


Cross-shaped. 




2. Bell-shaped 


I. 


7. 


Butterfly-shaped. 




3. Lily-shaped. 


8. 


Trumpe t>shaped . 




4. Pink-shaped. 


9. 


Lip-shaped. 




5. Rose-shaped. 


10. 


Soldier's-cap shaped. 






NAMES OF FLOWERS. 


1. 


Morning-glory. 


4. Mullein pink. 




5. Peach blossom. 


2. 


Harebell. 


5. Wild rose. 




5. Plum blossom. 


2. 


Lily-of-the-valley. 


5. Sweet brier. 




5. Quuice blossom. 


3. 


White lily. 


5. Blackberry blossom. 


6. Mustard blossom. 


3. YeUow lily. 


5. Strawberry blossom. 


7. Sweet-pea blossom. 


3. 


Tiger lily. 


5. Apple blossom. 




8. Trumpet honeysuckle. 


4. 


Carnation. 


5. Cherry blossom. 




9. Sage blossom. 


4. China pink.* 


5. Pear blossom. 




10. Aconite blossom. 



SPECIAL LESSON I. 

BLACKBOARD OUTLINE. 
THE FLOWER VASE. 



Names of Flowers, 

"Wild roses. 

Lilies. 

Piuks. 

Morning-glories. 

Petunias. 

Mustard blossoms. 

Ox-eyed daisies. 

Snai)dragons. 

Sago blossoms. 



Shape. 
Rose-shaped. 
Lily-shaped. 
Pink-shaped. 
Funnel-shaped. 
Funnel-shaped. 
Cross-shaped. 
Strap-shaped. 
Lip-shaped. 
Lip-shaped. 



Color. 
Pink. 

White; yellow. 
Red; white. 
Red, white, etc. 
Purple; white. 
Yellow. 

White and yellow. 
Purple. 
Purple. 



Smell. 

Fragrant. 
Very fragrant. 
Very fragrant. 
Fragrant. 
Fragrant. 
Not fragrant. 
Not fragrant. 
Not fragrant. 
Not fragrant. 



QUESTION-AND-ANSWER FORMULAS. 

1. What flowers would you like for our flower vase? — "I would 
like some wild roses." "I would like some white lilies," etc. 

2. What shape are the flowers you would like? — "Wild roses arc 
rose-shaped." " White lilies are lily-shaped," etc. 

3. What color are the flowers you would like? — "Wild roses are 
pink." " White lilies are white," etc. 

4. What can you tell about the smell of these flowers? — "Wild 
roses are fragrant." " White lilies are fragrant," etc. 



FLOWEBS. 7 

Method^ Recitation. — A child asks tbe first question; the 
childreii reply individually, until a dozen or more flowers have 
been named. The question about shape is then asked, and the 
children describe the shape of the flowers they have named. So 
on for the color and smell of the flowers chosen. 



SHAPES OF FLOWERS. — CoM^mwed. 

Apparatus. — The same as for the previous lessons on Shapes 
of Flowers. 

Meiiiod of Teaciiing. — 1. The lessons on page 5 are rapidly 
reviewed, after which the children are taught to say, " The flower 
in my picture is pink-shaped," instead of giving the statement, 
''The flower in my picture looks like a pink." So on for the 
various shapes. 

2. We teach the names of the flowers in the picture in the 
order given below. The children give the statements : ''The 
blackberry blossom is rose-shaped ; the sage blossom is lip- 
shaped ; the flowers of the sweet William are pink-shaped," etc. 

3. We teach wheel-shaped from the potato blossom ; salver- 
shaped from the flowers of the phlox, verbenas, lilacs, etc. ; 
strap-shaped from the flowers of the asters, daisies, dandelions, 
etc. 

Metfiod of Recitation. — A child says to the class: "Tell 
the name and shape of the flowers in your pictures." The 
children rise successively and give what is required in the lan- 
guage of the formula, " The is shaped." (See 2.) 

When all the flowers have been named, the color exercise is 
given as in the previous lesson ou Shapes of Flowers. (See 
p. 5.) 



1. Funnel-shaped. 

2. Bell-shaped. 

3. Lily-shaped. 

4. Pink-chapcd. 



SHAPES OF FLOWERS. 

5. Wild-rose shaped. 

G. Cross-shaped. 

7. Butterfly-shaped. 

8. Trumpet-shaped. 



9. Lip-shaped. 

10. Wheel-shaped. 

11. Salver-shaped. 

12. Strap-shaped. 
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FLOWERS. 










NAMES OP FLOWERS. 


m 


1. 


Morning-glory. 


4. Carnation. 


6. 


Sweet brier. 


2. 


Harebell. 


4. Mullein pink. 


6. 


Strawberry blossom. 


2. 


Lily-of-the-valley. 


4. China pink. 


5. 


Blackberry blossom. 


3. 


White lily. 


4. Sweet William. 


G. 


Mustard blossom. 


3. 


Yellow lily. 


4. Bouncing Bet. 


7. 


Sweet-pea blossom. 


3. 


Tiger lily. 


4. Ragged Kobin. 


8. 


Trumpet honeysuckle. 


3. 


Japan lily. 


4. Garden catchfly. 


9. 


Sage blossom. 


3. 


Philadelphia lily. 


4. Virginia catchfly. 


10. 


Potato blossom. 


3. 


Tulip. 


6. Wild rose. 


11. 
12. 


Phlox. 
China aster. 



BEVIEW LESSON. 

How many of you have seen flowers ? 
Where have you seen flowers ? — " In gardens," etc.i 
What kind of flowers have you seen ? — " Real flowers ; made flowers." 
What other name for real flowers ? — " Natural flowers." 
What other name for made flowers? — " Artificial flowers." 
What do you mean by natural flowers ? — " Flowers that grow ; 
flowers that God makes." 

What do you mean by artificial flowers ? — " Flowers that people 
make." 

What have you on your cards ? — " Pictures of flowers." 
Are the flowers in your pictures alike or different? — "They are 
different." 

Why do you say they are different? — "Because they are not all 
the same color. " " Because they are not all the same size." " Be- 
cause they are not all the same shape." 
Point to the stems in your pictures. 
Point to the leaves. 
Point to the flowers. 

Tell the shape of the flowers in your pictures. — " Mine is shaped 
like a pink." " Mine is shaped like a rose." "Mine is shai^d some- 
thing like a trumpet," etc. ; or, " Mine is rose-shaped," " Mine is lily- 
shaped," etc. 

Those who have blue flowers in their pictures may stand; yellow; 
purple ; orange ; white ; pink ; red. 2 

1 The answers to all the questions, except the fourth and fifth, are obtained from the 
children, not given them to be learned by rote. The words artificial and natural are 
explained, then used instead of the simple terms made and real. 

* In this part of the lesson, those who have blue flowers stand until another color is 
mentioned ; then those having this color stand until a third is named. So on for each color. 
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10 FLOWERS. 



THE PINK, THE ROSE, AND THE LILY. 

For the Lesson on the Pink. — Natural specimens of pinks 
and pink-shaped flowers, also artificial specimens ; a repre- 
sentative picture of a pink, and small pictures of flowers of 
various shapes, including pink -shaped, one for each child. (See 
Prang's Natural History Series.) 

For the Lesson on the Rose, — The same as for the pink, 
together with natural and artificial specimens ; representative 
and small pictures of a rose and rose-shaped flowers. (See 
Prang's Natural History Series.) 

For the Lesson on the Lily. — Natural and artificial speci- 
mens ; representative and small pictures of lilies ; also, the 
same of pink-shaped and rose-shaped flowers for comparison. 

Method of Teaching, — The children are led to notice the 
color, the shape, and the number of the parts of the flower, 
and point to them when mentioned. 

The term thread-like is easily obtained from like a thread, the 
description which the pupils usualh' give when questioned con- 
cerning the parts inside the flower-leaves. They always answer 
in their own language at first. We correct their replies, when 
necessary, to make these accord with the Review Lessons. 

In comparing the rose with the pink, the children look care- 
fully at each flower, then tell what thej^ see alike and what 
different in the parts of each. 

The same plan is pursued in studying the lily, which is not 
presented until the class is thoroughh' familiar with the lessons 
on the pink and the rose. 

Method of Recitation. — The teacher asks the questions ; the 
pupils addressed reply, while others point to the parts of the 
specimens, or the representative picture, as these are mentioned. 

When the questionings are ended, those having the pictures 
of flowers of the shape under consideration, stand. Each child 
gives the name and shape of the flower in her picture ; thus : 



FLOWERS. 
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"The mullein pink is pink-shaped; the flowers of the sweet 
William are pink-shaped ; the strawberry blossom is rose-shaped; 
the Japan lily is lily-shaped." 



THE PINK. 




What is this ? — "A pink (or the picture of a 
pink)." 

What colors do you see in it ? — " Red, green, 
white, purple." 

Which parts are green ? — " The stems, the 
leaves, the buds, and a part of the flower." 

What may you call the green part of the 
flower?— "The cup." 

WTiat kind of a cup has the pink? — "A long, 
green cup." 

Which part of the flower is red ? — " The leaves." 

What may you call them because they belong to the flower? — 
" The flower-leaves." 

Count them. 

How many flower-leaves has the pink ? — " Five." 

What else do you see in this pink, or in this picture of a pink? — 
" Some parts which look like threads." 

What may you call them because they look like threads? — 
"Thread-like parts.'' 

Count the thread-like parts. 

How many thread-like parts has the pink ? — " Twelve." 

What do you notice about the thread-like parts ? — " They are not 
all alike." 

In what are they different ? — " Some have little purple heads ; 
some have cui-ved heads." 

How many have curved heads? — "Two." 

How many have purple heads ? — " Ten." 

Tell what you see in the flower-part of the picture of the pink ? — 
" I see in the pink (or in the flower-part of the picture of the pink) 
a long, green cup, five red flower-leaves, and twelve thread-like parts, 
ten of which have little purple heads." 

What shape do you call the pink? — " Pink-shaped." 

Those who have pictures of flowers shaped like a pink may stand. 
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FLOWERS. 



Why do you say these flowers are shaped like a pmk? — " Because 
they have live flower-leaves, Jind a long, green cup like the pink." 
Name the flowers which are pink-shaped. 




THE ROSE (WUd). 

What is this ? — " A rose (or the picture of 
a rose)." 

In what is the rose like the pink ? — "It 
has five flower-leaves and a green cup." 

In what is the rose different from the pink ? 
— " The pink has a long, green cup ; the rose 
has a short, green cup." 

In what else is the rose different from the 

pink ? — " Ih the number of thread-like parts ; 

in the length of the thread-like parts." 

Tell about the difference in the thread-like parts of the rose and 

pink. — " The thread-like parts of the pink are long ; those of the rose 

are short. The pink has ten thread-like parts with little purple heads ; 

the rose has a great many thread-like parts with little yellow heads." 

Tell what you see in the rose (or in the flower-part of the picture of 
the rose) . — "I see in the rose (or in the flower-part of the picture 
of the rose) a short, green cup, five flower-leaves, and a great many 
thread-like parts, some of which have little yellow heads." 
What shape is the rose? — " Rose-shaped." 
Those who have pictures of flowers shaped like a rose may stand. 
Why do you say these flowers are shaped like a rose, or rose- 
shaped? — "Because they have a short, green cup, and five flower- 
leaves, like the rose." 

Name some flowers that are rose-shaped. 




THE LILY. 

What is this ? — "A lily (or the picture of 
a lily)." 

What kind of a green cup has the lily? 
" It has no green cup." 

How many flower-leaves has the lily? 
"Six." 

How many thread-like parts has the lily? 
" Seven." 



FLOWERS. 13 

What do you notice about the thread-like parts of the lily ? — « The 
thread-like parts are very long ; six of the thread-like parts have long, 
brown heads." 

What do you think the lily is shaped somewhat like? — "It is 
shaped somewhat like a bell." 

Why do you think the lily looks like a bell ? — " Because the flower- 
leaves spread out somewhat like the cup of a bell." 

In what is the lily like a rose or pink? — "It has flower-leaves ; it 
has thread-like parts." 

In what is the lily different from the rose or pink ? — "It has no 
green cup ; it has not the same number of flower-leaves ; it has not 
the same number of thread-like parts ; the thread-like parts are not 
the same length." 

What difference is there in the number of the flower-leaves? — 
''The rose and the pink have five flower-leaves; the lily has six 
flower-leaves." 

What difference is there in the length of the thread-like parts ? — 
" The thread-like parts of the lily are longer than those of the pink 
or the rose." 

What difference is there in the number of the thi*ead-like parts? — 
" The pink has ten thread-like parts with little pm*ple heads ; the 
rose has a great many thread-like parts with little yellow heads ; but 
the lily has only six thread-like parts with brown heads." 

What do you see in the lily (or in the flower-part of the picture of 
the lily) ? — "I see in the lily (or in the flower-part of the picture of 
the lily) six flower-leaves, which spread out like a bell, and seven long, 
thread-like parts, six of which have long, brown heads." 

What shape is the lily? — " Lily-shaped." 

Why do you say it is lily-shaped ? — " Because it has six flower- 
leaves, which spread out like a bell." 

Those who have pictures of flowers shaped like a lily may stand. 

Why do you say these flowers are lily-shaped ? — " Because they 
have six flower-leaves, which spread out like a bell, the same as a 
lily." 

Name the flowers which are lily-shaped. 
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16 FLOWERS. 

SPECIAL LESSON 11. 

USES OF PLANTS. 

Apparatus. — Natural specimens of the parts of various 
plants used for spices^ medicines^ beverages, etc. ; also Will- 
son's and Calkin's Chart XXII., "Economical Uses of Plants." 
A home-made chart may be prepared by using pictures taken 
from the labels of canned fruits, etc. ; from newspapers, and 
gardeners' catalogues. 

Method of Teaching. — The headings are obtained b}- famil- 
iar conversation concerning what is used in cookery to give 
cakes or puddings a pleasant taste, what is used to make sick 
people well, etc. The meanings of the words spices, medi- 
cines, etc., are given by the children in their own language, 
which is changed when necessary to make it correspond with 
the definitions we wish them to memorize. 

The word beverages is given for the pleasant drinks named 
by the class ; when alcoholic liquors are named, we take occa- 
sion to speak words of warning against these terrible foes to 
human happiness for time and eternity, and to express our 
thankfulness that in very early childhood a kindly hand guided 
ours as we wrote our name, pledging ourselves " to taste not, 
touch not, handle not," the cup which intoxicates. 

What do people sometimes do with dresses which are faded, 
but not worn out, when they wish to wear them a longer time ? 
— " Take them to the dyer's to be dyed." What do you mean 
by dyed? — "Made another color." From this reply we can 
proceed to the words colored and colonng, synonymous with 
dyed and dyeing, then to talk about some plants which are 
used for coloring purposes. 

Calico, muslin, ribbons, or other fabrics, suggest manufac- 
tures, and the word manufactory, familiar to many of the class 
as the place where something is made, as chairs, pianos, candy, 
etc. ; then we show specimens of the flax and cotton plants, 
and explain to those not familiar with the fabric lesson that 
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these are used in the manufacture of cotton and linen goods, 
that rope is manufactured from hempj and silk from the thread 
spun by the silkworm in making its cocoon. 

When the specimens and pictures of the various articles 
named in the outline have been shown, and the needful ex- 
planations made, the pupils give a statement concerning each, 
indicating its use, as, "We use the leaves of the tea-plant to 
make the beverage called tea," " We use the berries of the 
allspice tree for spice," etc. 

Method of Reciiaiion, — The usual method for Blackboard 

Exercises. 



SPECUL LESSON IH. 

PARTS OF PLANTS USED FOR FOOD. 

Apparatus. — Natural specimens of roots^ leaves^ fruity etc., 
used for food ; also Willson's and Calkin's Chart XXI., " Eco- 
nomical Uses of Plants." 

Method of Teaching. — The children name "the parts of a 
plant " from knowledge gained in Flower Lesson I. 

The heading Fruits is underlined ; the children name the 
fruits they eat, and tell whether these grow on a tree, vine, or 
bush. Finally they give the statement concerning each fruit 

named in the fonmula ; thus : " We eat the fruit of the ." 

So on for the other parts used for food. 

Method for Recitation. — The usual method for Blackboard 
Exercises. 
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A PLANT OR TREE. 

Apparatus. — An entire plant in blossom, or the picture 
thereof. 

Method of Teaching. — The children who have studied Lea- 
son I. are ready to name the parts of a plant. 

We write the second heading, and explain the word descrip- 
tion. The children describe each part of a plant as well as they 
are able ; then we assist them, until finally* the}' give the defi- 
nitions we have prepared for them. 

The position and use of parts are developed in like manner. 

Method of Recitation. — The usual method for Blackboanl 
Exercises. 
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10. 

1. Bound-Iobed. 

2. Sharp-lobed. 

3. Lyre-shaped, 

4. Deeply-cut. 



5. Hand-shaped. 

6. Bird's-foot shaped. 

7. Wedge-shaped. 

8. Heart-shaped. 



12. 

9. Spear-shaped. 

10. Arrow-shai>ed. 

11. Awl-shaped. 

12. Lance-shaped. 
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Apparatus. -^ Specimens of fresh and pressed leaves ; small 
pictures representing shapes of leaves; needles, perforated card- 
board, a bird's claw, and other objects named below, as many 
as may be obtainable. 

Mefhod of Teaching. — Answers to the first questions are 
easily obtained. Natural leaves are used in teaching color. In 
studying parts the children recognize the stem. The term blade 
is illustrated with the blade of a knife ; base, apex, and stirface 
are obtained from their knowledge of these terms in the Lessons 
on Form ; margin, a new word to the class, is taught as a name 
given to the edge of an^-thing. 

From their own observation they are generally able to tell 
how long leaves last; we give them the word duration, and 
teach its signification. When questioned as to the use of leaves, 
they tell us that leaves afford pleasure because of their beauty 
and fragrance ; and shade, not only for people, but for fiowers 
and fruit. Reference to the vegetables used for dinner, as 
spinach, lettuce, etc., leads the little folks to notice that " some 
leaves are food for us " ; they also tell that grass and other 
kinds of leaves "are food for animals." Tea leaves suggest 
the use of " some for beverages" ; and senna and mint, that 
" some are for medicine." In the lessons on The Human Body 
they have learned the use of the lungs, and understand what is 
meant when taught that leaves act as lungs to the plant, which 
takes in the air through the thousands of pores in each leaf; 
they also learn that the thirsty plant drinks in moisture through 
its leaves. 

In teaching the " Shapes of Leaves," we use the pictures and 
natural specimens. The children name the simplest shapes, 
as heart-shaped, egg-shaped, oval, and oblong; arrow, sword, 
shield, spear, and lance-shaped leaves are taught by reference 
to the instruments of warfare from which they are named ; 
hand-shaped, by comparing leaves of this kind with the hand 
when its fingers are outspread ; needle-shaped, with pine leaves 
and a needle, or by asking what article in a lady's work-basket 
leaves of this shape resemble ; bundled, or bunched, with a 
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bundle of sticks or a bunch of flowers ; deeply-cut^ by cutting q 
piece of paper with scissors to imitate leaves of this kind. Per- 
forated leaves are shown by specimens, or by passing a needle 
or pencil through a piece of paper. The term perforated is 
generally familiar to the children who make book-marks and 
fancy articles from perforated card-board. WJtorled is illus- 
trated by natural leaves, or with paper leaves aiTanged aix>und 
a x>encil or stick ; kidney-shaped^ with a geranium leaf of this 
shape, and by reference to the kidneys which are sold at the 
butcher's; ear-shaped^ from the lobe of the ear; bird's-foot 
shaped^ by compai-ison with the claw of a fowl or bird, which- 
ever may be most easily obtained for the purpose ; wedge- 
shaped, with a wedge of wood and an explanation of its use, 
and leading the children to notice that the leaf resembles the 
end of a wedge ; lyre-shaped, by asking what musical instru- 
ment these leaves resemble; the reply, " A fiddle," suggests 
fiddle-shaped. - We tell them of the lyre, and thus obtain the 
desired word. The word orb- is explained, and its derivative, 
orbicular, as synonymous with circular, applied to leaves which 
are nearly round. Feather-shaped is taught by dividing the 
vanes of a feather on each side of its shaft to imitate leaflets 
placed on each side of the petiole in feather-shaped leaves 
(see Compound Leaves). Lobed is explained, and used to 
describe leaves deeply divided on the edges. The children 
give the terms round-lobed and sharp-lobed to designate some 
of the differences in lobed leaves. We also lead them to notice 
that hand-shaped, bird's-foot shaped, and lyre-shaped leaves are 
lobed leaves. After several review lessons the children become 
quite familiar with the twenty-four shapes of leaves seen in 
their pictures, and most common in gardens, fields, and woods. 

Method of Recitation, — The usual method for Blackboard 
Exercises, 
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Apparatus . — Large leaf -pictures to teach " Parts of Leaves"; 
small leaf -pictures, one for each child ; specimens of natural 
leaves, as many as can be obtained. 

Method of Teaching. — The first part of the lesson is a re- 
view of the section "Shapes of Leaves" in the previous lesson, 
in which the children give the statements found in the answers 
to the question, " What have you learned about leaves from 
your pictures ? " 

By comparing the different pictures, the pupils discover that 
some leaves are broadest at the apex, some at the base, and 
others in the middle ; they classify them according to these 
facts, as shown in the Outline. . 

ffeviow Recitation. — The teacher asks the question given 
below, and, after receiving the various answers from different 
pupils, writes lohed on the blackboard, which is read by the 
class. The word is underlined, and those who have lobed leaves 
stand and name them. Leaves broadest at the apex, at the base, 
and in the middle are named in like manner ; and, lastly, other 
kinds, as given in the Blackboard Outline. 

In the closing exercise, the teacher asks the children to name 
the shape of the leaves in their pictures. The first pupil 

addressed replies by saying, "The leaf in my picture is 

shaped." The second and remaining pupils answer in the 
formula, " Mine is shaped." 
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16. 






y-^ 







24. 



13. Ear-shaped. 

14. Kidney-shaped. 

15. Egg-shaped. 
IG. Oblong. 



17. Oval. 

18. Orbicular. 

19. Shield-shaped. 

20. Perforated leaves. 



21. "Whorled leaves. 

22. Straddling leaves. 

23. Needle-shaped. 

24. Bundled. 
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DEFINITIONS. 

Blade : The flattened, green part of the leaf. 

Petiole : The leaf -stem. 

Stipules : Leaf-like parts at the base of the petiole. 

Base : The stem end of the leaf. 

Apex : The top end of the leaf, opposite the base. 

Margin : The edge of the le«af . 

Surfaces : The outside parts of the leaf. 

Venation : The way in which the veins are arranged in the leaf. 

Veins : Little pipes in the leaf for the sap to pass through ; the skel- 
eton (or framework) of the leaf. 

Veinlets : Little veins. 

Mid vein : The vein which passes through the leaf from the base to the 
apex. 

Net-veined : In which the veins cross each other like the threads of a net. 

Parallel-veined : In which the veins do not cross each other, but are 
parallel. 

Fork-veined : In which the veins do not cross each other, but are forked. 

Vernation : The way in which the leaf is arranged in the bud. 

Arrangement : The way in which leaves are placed on the stem. 




KINDS OP MARGINS. 



1. Toothed. 

2. Scolloped. 



3. Wavy. 

4. Plain. 
7. Doubly saw-toothed. 



5. Saw-toothed. 

6. Toothed. 
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ADVANCED LESSON. 

LEAVES. 

Apparatus. — Specimens of real leaves of various kinds, one 
for each pupil, if possible ; large leaf -pictures ; small leaf -pic- 
tures, to illustrate the twenty-four shapes learned in previous 
lessons ; brown paper models of apexes^ bases, margins, and 
kinds distributed among the children. 

Method of Teaching. — 1. Parts, taught with blackboard 
illustrations and natural specimens. 

2. The terms, veins and venation, obtained after talking 
about the veins of the hand. 

3. The kinds of venation, illustrated with skeleton-leaves 
and the large pictures ; also with blackboard illustrations. 

4. Ve}'nation, explained r.nd shown with young leaves and 
blackboard illustrations; also with the paper models cut for 
this purpose. 

5. Arrangement of leaves, illustrated with natural specimens 
and on the blackboard. The children give the descriptive 
terms with which they are familiar ; the remainder are taught 
them. 

6. SJiapes of bases, apexes, and margins, taught with natural 
specimens, pictures, and blackboard diagrams, and the paper 
models. The children give as many of the descriptive terms 
as they can ; the rest are taught them. 

7. Kinds of surface, illustrated with natural specimens. 
Descriptive terms obtained as usual. 

8. Kinds of leaves are easily taught with natural specimens, 
pictures, blackboard diagrams, and paper models. 

Experience has proved to us that this advanced lesson on 
leaves, though seemingly difficult, may be made very interest- 
ing and profitable to the children, and is thoroughly within their 
comprehension. 
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Method of Reciiaiion, — The teacher asks for the names of 
the parts of a leaf, and writes these under the first heading. 
As she points to each word, a child points to the part on tlie 
large picture or o4i the blackboard diagram of a leaf ; another 
child defines the part mentioned. The same plan is pursued 
for parts of the blade and venation. 

Vernation is illustrated by the children with brown paper 
leaf-models, in a '' teacher and scholar exercise,'* as follows : 
After defining vernation^ a child says to its next neighbor, 
" Show me some kind of vernation." Tiie one addressed lays 
her leaf-model flat upon her hand, saying, " Some leaves he 
flat in the bud"; then turns to the next child and says, " Show 
me another kind of vernation." Number three shows another 
kind, and asks number four for a third ; thus the lesson pro- 
ceeds, until the various kinds have been exhibited. 

Shapes of bases. A row of children have been supplied with 
models of bases. Number one shows hers to number two, and 
asks, "What kind of a base is this?" Number two replies; 
then shows her model to number three, repeating the same 
question, which is answered ; and number three questions num- 
ber four. So on for all the kinds of bases. If any one hesi- 
tates, or fails to give the correct answer, the child-teacher 
motions for her to sit, and repeats the question to the next 
in turn. 

Shapes of apexes are distinguished in like manner by the 
children, who hold models of apexes. 

Shape of margins, by those holding models of margins. 

Kinds of surfaces are merely mentioned by the children, if 
there are no natural specimens for them to distinguish. 

Compound leaves are shown by the pupils who have models 
of these. Sometimes a special lesson is given on "Kinds of 
Leaves " (see Special Lesson VII.). 
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SIMPLE AND COMPOUND LEAVES. 

Mpparatus. — The same as in the preceding lessons on 
leaves. 

Method of Teaching. — This can easily be inferred from the 
questions and answers in the Review Lesson. The children 
are led to notice that some leaves have only one piece, or blade, 
and others have more than one. If they know about simple 
and compound words, they easily understand simple and com- 
pound when applied to leaves ; otherwise, we explain and teach 
these terms. All through the lesson the class assists in making 
the definitions to be memorized. Definitions sliovld never be 
taught by rote. For leaflet^ we show how the word is made 
from leaf, explain the meaning of the suflSx, and give a few 
words in which it is used, as brooklet, rivulet, ringlet, circlet, 
etc. After this exercise the children never forget that leaflet 
means a little leaf. In learning about XhQ fingered leaves^ the 
pupils spread out the fingers of the right hand, and, comparing 
them with the leaves, notice that the leaflets of these leaves 
spread from the petiole, as the fingers from the palm of the 
hand. From specimens they learn that a leaf may be two, 
three, five, seven, or many fingered. 

Feathered leaves are easily taught, because the children are 
already familiar with their appearance, and know them as 
feather-shaped leaves. We show them a feather ; they notice 
the resemblance of the " made long" or lengthened petiole to 
its shaft, and the position of the leaflets to that of the down 
upon the shaft. Equally and unequally feathered are taught 
from specimens illustrating these varieties. 
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In teaching about twice-feathered leaves^ we let the children 
notice the branches of the petioles to which the leaflets are 
attached, in the natural specimen or the blackboard diagram. 
Next we give them tlie name petiolule^ and show how this word 
is formed from petiole. They soon learn that petiolules means 
little petioles^ or leaf-stems. They notice the position of the 
leaflets on each side of the petiolules, and learn that compound 
leaves of this kind are said to be twice- feathered. 

Method of Reciiaiion. — A child holds a simple leaf, or the 
model of one, before the class, and asks the questions of I. ; 
the children reply in concert or individualh', as the teacher may 
direct. A second child asks the questions of 11. , and other 
pupils those of the remaining section, receiving from the class 
the appropriate answers. 

Pictures or paper models illustrating shapes of leaves are 
put into envelopes ; a child takes one of these envelopes and 
questions the class concerning the shape and name of each of 
the leaves represented. The same plan is pursued with the 
contents of the other envelopes. 




I. A SIMPLE LEAF. 

1. Name the parts of the leaf as I touch them. — " The blade ; the 
petiole." 

2. How many blades has this leaf? — "One." 

3. Then what will you call it? — "A simple leaf." 

4. Why do you call it a simple leaf? — "Because it has only one 
blade." 

5. Then what is a simple leaf ? — "A leaf which has only one 
blade." 
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N II. COMPOUND LEAVES. 

1. How many blades has this leaf? 
• 2. Then what do you call it ? — "A compound leaf." 

3. Why do you call it a compoimd leaf? — "Because it has more 
than one blade." 

4. Then what is a compound leaf? — " A leaf which has more than 
one blade." 

5. What do you call the blades of a compound leaf ? — " Leaflets." 

6. What is a leaflet ?— " A little leaf." 




m. FINGERED LEAVES. 

What kind of a compound leaf is this? (See 2.) — " Fingered." 
Why do you say it is fingered? — " Because the leaflets spread from 
the petiole like fingers from the palm of the hand." 

Name some kinds of fingered leaves. — "Two-fingered, three-fin- 
gered, five-fingered, seven-fingered, many-fingered." 
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IV. FEATHERED LEAVES. 

What kind of a compound leaf is this? (See 1.) — "Feather- 
shaped." 

Why do you call it father-shaped ? — " Because the leaflets are 
placed on each side of the lengthened petiole, as the down of a 
feather is upon each side of the shaft." 

What kind of a feathered leaf is this ? — " Equally-feathered." 

Why do you say it is equally-feathered? (See 2.) — "Because it 
ends with two leaflets." 

What kind of a feathered leaf is this? (See 1.) — "Unequally- 
feathered." 

Why do you say it is unequally-feathered? — "Because it ends with 
only one leaflet." 




V. A TWIOE-PEATHERED LEAP. 



What kind of a compound leaf is this ? — " Twice-feathered." 
Why do you say it is twice-feathered? — "Because the leaflets are 
placed upon each side of the petiolules." 



LEAVES. 
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Suggestions. 

Let the children learn to draw the various kinds of leaves from 
natural specimens, beginning with the simple forms. Encourage 
them to cut some of the shapes out of paper ; also to make a collec- 
tion of pressed leaves, which may be fastened upon pieces of brown 
or white paper of equal sizes, so as to make leaf-books. From six to 
ten specimens will be sufficient for one book. The name of the leaf 
is enough for the younger pupils to print or write at first; those more 
advanced may write the description of the leaves, as to shape, etc., 
under the direction of the teacher, for several specimens ; afterward 
without assistance, in the preparation of Review Lessons. 

For schedules of description, see Miss Youman's " First and Second 
Books of Botany." For a general schedule the Outline Descriptions 
on the next page will be useful. 




1. Tapering apex. 

2. Sharp apex. 

3. Blunt apex. 



BASES AND APEXES. 
4. Cut-off apex. 7. Slanting base. 



6. Abruptly-pointed. 
6. Stiff-pointed. 



8. Kidney-shaped. 

9. Heart-shaped. 



10. Arrow-shaped. 

11. Ear-shaped. 

12. Spear-shaped. 
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PARTS OF PLANTS OR TREES. 
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FRUITS, OR SEED-HOLDERS. 
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12. 



1. Gourd-like. 

2. Capsule-like. 

3. Bag-like. 

4. Winged fruit. 



5. Grain-like. 

G. Two-pieced pod. 

7. Apple-like. 

8. Berry-like. 



9. Peach-like. 

10. Nut. 

11. Cone. 

12. Strawberry. 
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PARTS OF FLOWERS. 
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PARTS OF FLOWERS. 

Apparatus* — Several kinds of simple flowers, as pinks, pe- 
tunias, wild roses, or any others in which the four principal 
parts are prominent, a specimen for each child, if possible. 
When enough flowers can be obtained to supply the class, each 
pupil dissects its own specimen, and thus leanis the parts with 
greater pleasure and rapidity. Large pictures of tlie rose, lily, 
and pink. 

Heihod of Teaching. — § 1. Principal Parts. — Calyx, We 
lead the pupils to notice the outside part in one of the flowers, 
its shape and color, and then give them its name. 

Corolla. Next they notice the beautiful showy part most 
attractive to the eye, — the crown, or corolla, — and refer to its 
color in different flowers. But few of them have seen green 
flowers, so they rightly decide that corollas are seldom green. 
We teach them that in books about flowers, colored means every 
color but green, including white. 

Stamens. Taking off the calyx and corolla leaves the sta- 
mens exposed to view. The children notice that these resemble 
threads, hence may be described as thread-like parts. We give 
them the name stamens. 

Pistils, The stamens are removed ; the pupils see the re- 
maining part, and observe its position, in the centre of the 
flower. We ask what their older brothers use on the Fourth of 
July, and receive the ready reply, ''A pistol.'* This name is 
written on the board, and beneath it the word pistil^ so nearly 
similar in sound and spelling, but so different in its meaning, 
'' the central part of the flower." The children study calyx, 
corolla, stamens, and pistil until thoroughly familiar with each 
term. 

§ 2. Definitions. — We take another flower, and let the class 
notice that its parts are arranged in circles about each other ; 
then we ask how they would describe a calyx^ accepting the 
successive answers : " A green circle " ; " the outside circle " ; 
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"the outside circle of green"; until, finally, we obtain the 
description we have chosen : " The outer circle of green flower- 
leaves." 

Corolla is easily taught when tlie children can define calyx. 

Stamens: Their thread-like appearance, and position next 
inside the corolla, help to the definition as given in the lesson. 

Pistil: Its position in the centre, previously noted, makes it 
easy for the class to describe it, as " the centre part of the 
flower." We give them the word central, and the definition is 
perfected. 

§ 3. Secondary Parts. — Sepals and Petals are easily taught 
by letting the childi'en pick a flower to pieces and select the 
leaves of the calyx and the leaves of the corolla. 

Parts of the Stamen, To teach the parts of the stamen, we 
draw a picture of a simple leaf with its stem and blade ; also, a 
lily stamen and its parts. The children notice the stem of the 
latter, corresponding to that of the leaf. We ask the name of 
the stem of the leaf, "Petiole"; then give the name of the 
stem-like part of the stamen, " Filament," so-called because 
of its thread-like appearance in most flowers. The definition is 
memorized : " Filament, the stem-like part of a stamen." 

The leaf has a blade at one end of its stem or petiole. From 
the blackboard illustration and the flowers themselves, the pupils 
notice that the stamen also has something at one end of its stem 
or filament which must have a name ; this they learn is '^ Anther, 
the head of the stamen," because at the top or head of that 
part. 

They have noticed the yellow dnst of the lily, and are taught 
Pollen, the dust or powder of the anther. 

Parts of the Pistil. When the parts of the stamens are 
readily recognized and defined, the outline of the pistil of a 
lily is drawn beside the stamen of the same flower. The parts 
of the pistil are then shown, and explained as carefuUj' as were 
those of the stamen. 

Peduncle and Receptacle. Lastly, the name of the flower- 
stem is taught ; also that of the end upon which the flower rests. 
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The children memorize the definitions of the several parts, and 
point out these parts in various flowers, from time to time, when 
specimens can be obtained. They also distinguish them in the 
" Representative pictures of the Pink, Lily, and Rose." 

From these lessons the children perceive that the flower and 
its parts are made on the plan of a leaf, which may be shown 
from the following outline : — 



Part. 


Name of Stem, 


Mame of Blade, 


Leaf. 


Petiole. 


Blade. 


Flower, or blossom. 


PeduDcle. 


Flower. 


Petal. 


Claw. 


Lamina, or blade. 


Stamen. 


Filament. 


Anther. 


Pistil. 


Style. 


Stigma. 



§ 4. The Use op the Parts of the Flower. — This sec- 
tion is usually omitted until the children are perfectly familiar 
with the other portions of the lesson. As we do not expect 
them to know much, if anything, about the uses of the pai-ts of 
a flower, the work of teaching these consists, mostly, in giving 
them the information which is found in the definitions they are 
required to memorize on this subject. 

Method of Recliaiion. — The usual method for Blackboard 
Exercises. 



SPECIAL LESSON VI. 

COROLLAS. 

Apparatus, — Rctures and specimens of the flowers named 
in the Outline, as many as are obtainable ; one for each child. 

Method of Teaching. — § 1. The children who have learned 
about corollas^ petals^ and the shapes of flowers are well pre- 
pared for this lesson, in which they notice, first, the number of 
petals in various corollas, and state what they have seen, thus : 
" Some flowers have only one petal in their corollas," " Some 
flowers have flve petals in their corollas," etc. 
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We show them how the words monopetaloiis and polypetalous 
are formed ; they learn to spell, define, and apply each to the 
flowers under examination. 

Again : we show them a calla or its picture, and explain that 
the beautiful white pai-t, so much admired, is not the corolla ; 
that the real flowers are on the club-like part in the centre, 
so that the calla has no corolla, consequently no petals ; that 
flowers which have no petals are known as " apetalous flowers." 
The word apetalous is analyzed and explained. 

Compound flowers are explained by showing a dandelion, 
daisy, clover blossom, or sunflower, when any of these can be 
obtained ; otherwise pictures must serve for explanation. 

§ 2. The children select the monopetalous from the poly- 
petalons corollas, then distinguish the vai*iou8 shapes of the 
former kind ; afterward, those of the latter, giving the appro- 
priate statements: "Some monopetalous corollas are bell- 
shaped," "some monopetalous corollas are funnel-shaped," 
etc.; " Some polypetalous corollas are three-pe tailed," " some 
polypetalous corollas are four-petalled," '-some polypetalous 
corollas are butterfly-shaped," etc. For those which have no 
particular shape we teach the class to use the term " anomor- 
/oMS," which means irregular ; hence "anomalous corollas, those 
which have an irregular shape." 

Of polypetalous corollas, those having three petals are desig- 
nated " three-pe tailed," and those having four petals " four- 
petalled," of which one kind is cross-shaped; those having five 
petals " five-petalled," some of which are pink-sJuiped^ others 
rose-shaped^ etc. 

Lastly, the apetalous and compound flowers are selected by 
the class from the specimens and pictures. 

Special lessons on the shapes of flowers may be given, if it is 
deemed best to teach the children to define these shapes with 
accuracy. (See p. 00 ; also illustrations on p. 4.) 

Method of Reciiation. — The usual method for Blackboard 
Exercises. 



COROLLAS. 
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REVIEW LESSON ON COBOLLA8. 



1. What have you noticed about the number of petals in corollas ? 

" I have noticed that some flowers have one petal in their corollas." 
" " " " three petals 

« " " « four " 

ti U U U fiyg U 

« (( « u ajx '* 

" " " " many " 

2. What other facts have you learned about the numbers of petals 
in corollas ? 

"I have learned that some flowers have two petals in theii- corollas." 
" " a few " seven " 

" " some " eight " 

" " a few " nine " 

" " some " ten " 

" " some " no " 

" I have also learned that some flowers grow very closely together 
on the same receptacle." 

3. What name is sometimes given to flowers which grow thus on 
the same receptacle ? — " Composite flowers." 

4. What name is given to corollas which have only one petal ? — 
" Monopetalous corollas." 

6. What name is given to corollas which have more than one petal ? 
— " Polypetalous corollas." 

6. What name is given to corollas which have no petal? — " Apetal- 
ous corollas." 

7. Name some apetalous flowers. 

8. Some composite flowers. 

9. Name the monopetalous corollas you have seen or learned about. 

10. Name the polypetalous corollas you have seen or learned about. 

11. Name some funnel-shaped flowers, some bell-shaped, etc. 

12. Name some three-petal led flowers, some four-petalled, some cross- 
shaped, butterfly-shaped, etc. 



46 



PARTS OF FLOWERS. 
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ROOTS. 




1. Thread-like. 6. Scaly bulb. 9. Turnip-shaped. 

2. Bundled. G. Spindle-shaped. 10. Creeping. 

3. Branching. 7. Solid bulb. 11. Tuberous. 

4. Cone-shaped. 8. Tubers. 12. Rootstock. 
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LESSONS ON ROOTS, Etc. 

Apparatus for Roots. — Radish, carrot, beet, onion, dahlia, 
grass, lily, daisy, etc., an entire plant, when obtainable; a 
specimen for each pupil ; also pictures of the various shapes of 
roots. (See List of Roots.) 

Apparatus for Stems, — Small logs and sections of the trunk 
or branches of common trees ; stems of common plants, includ- 
ing lilies, wheat, and ferns, a specimen for each child ; pictures 
of the various shapes of stems ; also pictures of exogenous and 
endogenous stems. 

Apparatus for Inflorescences. — Natural and artificial speci- 
mens of the kinds given in the "Outline Lists" ; pictures of the 
same ; chalk pictures made on the board by the teacher first, 
then some of the simpler kinds drawn by the pupils ; paper 
flowers fastened on wire in the presence of the class by the 
teacher first, then others prepared in like manner by some of 
the children. 

Apparatus for Fruits. — »Specimens of the fruits named in 
the various " Lists of Fruits," one for each child ; also pictures 
of the various shapes of fruits. 

Apparatus for Buds. — Natural specimens of leaf -buds and 
flower-buds ; budding branches ; pictures of buds and branches ; 
also leaf- forms cut from paper to illustrate "vernation" and 
" praefloration." 

Apparatus for Seeds. — Specimens of various kinds of seeds 
to illustrate differences in their color, size, and shape ; enough 
of one or more of the larger kinds for each child to hold a specie 
men for examination; e,g,^ a common lima bean in which the 
embryo and cotyledons ma}^ be easily discerned. Interest will 
be added to the lesson if some of the seeds have been planted 
long enough to germinate and show that one part of the embryo 
becomes a root and the other expands into leaves. 
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Apparatus for Sap. — Parts of various plants, particularly 
those which are of the most juicy nature, as balsams, geraniums, 
milk- weed, etc.; fruits ; specimens of substances made from 
sap, as jellies, gums, starch, sugar, India-rubber, etc. 

Method of Teaching. — The development method as illus- 
trated in the lessons on Leaves and Corollas. For definitions, 
reference may be made to the outlines given in the Explanation 
of Terms used in the Description of Plants, pp. 55- 

Method of Recitation. — The usual method for Blackboard 

Exercises. 



GENERAL OUTLEnS. 

From the "General Outline" the teacher may select the outline 
for the part of the flower to be studied by the children, or may 
use each heading as a subject upon which to examine the class. 
In one lesson taking Where and Kinds ; in another, Parts and 
Color, and so on ad libitum. 

Those not familiar with the subject of Botany, upon which 
these and the preceding lessons are founded, will do well to 
study and consult the following pages ; also the standard text- 
books on Botany. 
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GENERAL 



Name. 


Where? 


Kinds. 


Parts. 


Color. 


Root. 


In the 

ground. 
In the water. 
In the air. 
On other 

plants. 


Primary, or 
Proper root. 
Secondary root, or 
Stem root. 


Fibres, or root- 
lets. 
Body. 
Neck. 


Brown. 
Red. 
White. 
Yellow. 
Orange red. 


Stem, 
Stalk, 

or 
Trunk. 


Above the 
root. 


1. Above- 
ground. 

2. Under- 
ground. 


' Inside 
growers. 
Outside 
growers. 
Root> 

stock. 
Tuber. 
Corm. 
Bulb. 


(Bark. 
LtWood. 

(Pith. 
9 (Threads, or 
^' 1 Fibres. 


Green. 

Red. 

Brown. 

Spotted. 

Striped. 

Purple, etc. 


Bud. 


On stalks. 
On branches. 
Boughs and 
twigs. 


Leaf-bud. 
Flower-bud. 
Leaf-and-Hower 
bud. 


Germ. 

Scales (some- 
times). 


Brown. 
Green. 


Leaf. 


On branches. 
On boughs. 
On twigs. 


Seed-leaves. 
Lasting, or 
Permanent leaves. 


Petiole, or leaf- 
stem. 
Stipules. 
Blade. 
Veins. 
Margin. 
Base. 
Apex. 


Green. 
Green and 

white. 
Red. 
Red and 

green. 
Variegated. 
Yellow. 
Green and 

yellow. 
Green and 

purple. 


Flower. 


On stalks. 
On branches. 
Boughs and 
twigs. 


Wild flowers. 
Garden flowers. 
Hot-house flowers 
or Exotics. 


Cup, or calyx. 

Sepals. 
Crown, or corolla. 

Petals. 

Q.„ ( Filament, 
^it; \ Anther. 
"^«°M Pollen. 
( Stigma. 
Pistil \ Style. 

( Ovary. 
Peduncle. 

Receptacle. 


White. 

Red. 

Blue. 

Yellow. 

Purple. 

Orange. 

Pink. 

Lilac. 

Shaded. 

Variegated. 

Striped. 

Spotted, etc. 



OUTLINE. 
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Shape. 


Habits, etc. 


Duration. 


Season. 


Use. 


Branching. 
Conical. • 
Spindle- 
shaped. 
Turnip-shaped. 
Clustered. 
Tuberous, etc. 


Generally seek 
after darkness 
and dampness. 


Some live one 

year. 
Some live two 

years. 

years. 


Some from 

spring till 

winter. 
Some for 

two years. 
Some many 

years. 


To hold the plant 

in its place. 
To nourish the 

plant. 
Some are — 

food for animals. 

food for man. 

for medicine. 

for dyeing, etc. 


Hounded. 
Half-rounded. 
Three-sided, or 

triangular. 
Four-sided, or 

square. 
Acute-angled. 
Four-angled. 
Fluted. 
Jointed, etc. 


Generally seek 
the air and the 
light; rise verti- 
cally; spread in 
every direction; 
climb; twine; 
lie Hat on the 
ground ; creep 
underground, 
etc. 


One year. 
Two years. 
Many years. 


Some from 
spring till 
winter. 

Some many 
years. 


To carry the sap to 

all parts of the 

plant. 
To hold the buds, 

leaves, flowers, 

and fruit. 
Some are — 

food for us. 

food for animals. 

for medicine. 

for building, etc. 


Round. 
Cone-like. 


Leaf-buds gener- 
ally open first. 


Some from sum- 
mer or fall till 
spring. 

Some only a few 
days, till the 
leaves or flow- 
ers come out. 


Spring. 

Summer. 

Autumn. 


To begin the flow- 
ers and leaves. 


See Lessons on 
Leaves. 


Generally fall in 
the autumn. 

Some shrink 
from the touch. 

Some act as fly- 
traps. 

Some hold water. 


Some live part 

of the summer. 
Some live 

through the 

summer. 
Some live till 

autumn. 
Some live 

through the 

autumn. 
Some live many 

years. 


Spring till 
winter. 
All the year. 


Lungs for the plant. 
Shade for the flow- 
ers and fruit. 
To absorb moisture. 
For beauty. 
Some are — 

food for insects. 

food for birds. 

food for beasts. 

food for us. 

for medicine. 

for dyeing. 


Lily-shaped. 

Rose-shaped. 

Cup-shaped. 

Bag-shaped. 

Tassel-shaped. 

Star-shaped. 

etc. 
See Lessons on 

Shapes of 

Flowers. 


Some turn to the 

sun. 
Some close or go 

to sleep at night. 
Some close or go 

to sleep at noon, 

or when it is hot. 
Some open only 

in the night; go 

to sleep in the 

morning. 
Some open in the 

morning. 
Some open in the 

afternoon. 
Some open in the 

evening. 


Some live only 
a few hours. 

Some live only 
a day. 

Most live only 
a few days. 


Some bloom 
in the — 

Spring, 
and are 
small, 
delicate, 
fragrant; 

Summer, 
and are 
bright and 
fragrant; 

Autumn, 
and are 
showy, 
not often 
fragrant. 


For beauty. 

Some are food for 
insects. 

Some are food for 
beasts. 

Some are food for 
birds. 

Some are for per- 
fume. 

Some are for medi- 
cine. 

Sf>n:e are for dye- 
ing. 
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GENERAL 



Name. 


Where? 


Kinds. 


Parts, 


Color. 


Seed- 
Holder, 
or 
Fruit. 


On stalks. 
On branches, 
Bouglis, and 
Twigs. 


r Berry. 
Fleshy Gourd- 
fruits, fruit. 
[ Pome. 
Stone Fruits. 

r Akene. 
Grain. 
Dry Nut. 
fruits. ^ Key-fruit. 

t Cone. 


Skin. 

Pulp. 

Chaflf. 

Shell. 

Husks. 

Cells. 

Seeds. 


Red.. 

Orange. 

Yellow. 

Green. 

Bluish. 

Purple. 

Whitish. 

Brown, etc. 


Seed. 


In or on the 
fruit. 


Albuminous. 
Exalbuminous. 


Coats. 

Albumen. 

Embryo. 

Hilum. 

Micropyle. 


Brown. 

Black. 

Yellow. 

Red. 

White. 


Embryo. 


Within the 
seed. 


Straight. 
Coiled. 


Radical, or root 
part. 

Cotyledons,which 
form the seed- 
leaves. 

Plumule, or stem- 
part. 


White. 
Greenish. 


Sap. 


Flows from 
the roots, 
all through 
the plant or 
tree. 


Ascending. 
Descending. 


Some sap contains 

acid. 
Some contains — 

gum. 

oil. 

aroma. 

wax. 

resin. 

gum-resin. 

India rubber. 

opium. 

indigo. 

jelly. 

sugar. 

gluten. 


Milk-like. 
Colorless. 
Reddish. 
Greenish. 
Yellow, etc. 



OUTLINE. — Continued. 
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Shape. 



Bag-like. 
Sphere-like. 
Ovoid. 
CoDe-like. 
Spberoid-like. 
Cliest-like 
(capsule). 
Pyramid-like. 
Box-like. 
Oblong, etc. 



Kidney- 
shaped. 
Feathered. 
Sphere-like. 
Ovoid-like. 
Winged. 
Beaj^ed. 
Hooked, etc. 



Reversed. 
Oblique. 
Erect. 
Curved, etc. 



Liquid. 



Habits, etc. 



Some fall off 
when ripe. 

Some open 
when ripe. 



Sown by man. 

Sown by ani- 
mals. 

Sown by winds. 

Sown by rivers. 

Sown by seas. 

They need heat, 
moisture, oxv- 
gen, and dark- 
ness in order to 
germinate. 



The root part 
grows down- 
ward. 

The stem part 
grows upward. 



Flows during 
the snmmer ; 
descends and 
remains in the 
roots during 
the fall and 
winter ; rises 
and begins to 
How in the 
spring. 



Duration. 



Season. \ 



Use. 



Some last only 

a few days. 
Some last only 

a few months. 
Some may be 

kept many 

years. 



One year. 
Many years. 
Some live for 
centuries. 



Some live for 

centuries. 
OiiC year. 
Many years. 



Spring. 
Summer. 
Autumn. 
Winter. 



Ripen in 
spring. 

Ripen in 
summer or 
autumn. 



To preserve seed. 
Some are — 

food for insects. 

food for birds. 

food for beasts. 

food for us. 

for medicine. 

for dyeing. 

for spices, etc. 

for beauty. 

for fragrance. 



As long as the 
plant or tree 
lives. 



From 

spring till 

autumn. 
All the year 

in the 

roots. 
See Habits, 

etc 



To produce new 

plants. 
Some are — 

food for insects. 

food for birds. 

food for beasts. 

food for us. 

for medicine. 

for spices, etc. 



Forms the new 
plant or tree. 



Nourishes the 
plant. 

' stalk. 



Makes 
the 



buds, 
leaves, 
tiowers. 
[ fruit, etc. 
Some — 
food for insects, 
food for birds, 
food for beasts, 
food for us. 
for medicine, 
for dyeing, 
for manufactures, 
etc. 



Part II. 



DEFINITIONS AND ILLUSTRATIONS 



OF WORDS USED IN THE 



DESCRIPTION OF PLANTS. 
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EXAMPLES OF MARGINS. 




Plain. 


Wavy. 


Spiny. 


{Entire,) 


{Repand, or Undulate.) 


{Spinescent, or 
Spinous.) 


Lilac. 


Nasturtium. 


Holly. 


Lily. 


Egg plant. 


Thistle. 


Morning-glory. 


Yellow dock. 


Live oak. 


Corn. 


Fig. 


Century plant. 


Grass. 


Cabbage. 


Saw palmetto. 


Frilled, or Curled. 


Lobed. 


Saw-toothed. 


{Crisped.) 


{Lobate.) 


{Serrate.) 


Crisped mallow. 


Red oak. 


Rose. 


Cabbage. 


White oak. 


Peach. 


Curled dock. 


Ivy. 


Apple. 


Endive. 


Maple. 


Barberry. 


Curled parsley. 


Castor-oil plant. 


Dahlia. 


Finely 


Coarsely 


Unevenly 


Saw-tooihed. 


Saw-toothed. 


Saw-toothed. 


{Serridate.) 


{Coarsehj Serrate.) 


{Unequally 
Serrate.) 


Weeping willow. 


Hazel-nut. 


Black mulberry. 


White birch. 


Hemp. 


Wild blackberry. 


Wild red cherry. 


White-weed. 


Raspberry. 


Flowering almond. 


Yellow birch. 


Sweet brier. 


-ope. 


Chestnut. 


Spearmint. 
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EXAMPLES OF MARGINS. 


— Contimied. 


Doubly 
Saw-toothed. 


Toothed. 


Finely 
Toothed. 


{Doubly Serrate.) 


{Dentate.) 


{Denticulate.) 


White hirch. 
Elm. 

Hazel-nut. 
Black currant. 


Strawberry. 
Parsnip. 
Wood anemone. 
Lemon. 


Pumpkin. 
Wintergreen. 
Squash. 
White clover. 


Slippery elm. 


Yellow melllot. 




Coarsely 
Toothed. 


Unevenly 
Toothed. 


Bitten 
Toothed. 


{Coarsely Dentate.) 


{Unequally Dentate.) 


{Erose Dentate.) 


China aster. 


Fireweed. 


Wild sage, or 


Pigweed. 

Wild strawberry. 

Agrimony. 

Oak. 


Thorn apple. 
Plantain. 
White avens. 
Mullein-leaved verbena. 


Salvia lyrata. 
Black nightshade, or 
Solan um nigrum. 
Cardinal monkey-flower. 


Scalloped. 


Finely Scalloped. 


Coarsely Scalloped. 


{Crenate.) 


{Crenulate.) 


{Coarsely Crenate.) 


Catnip. 
Cowslip. 
Garden daisy. 
Horse-radish. 
Cranberry. 


Orange. 

Sage. 

Round-leaved pyrola. 

Crisped mallow. 

Deutzia. 


The branches of the rose- 
colored cactus. 
Bryophyllum calycinum. 
Balm. 
Triangle-leaved mallow. 


Doubly Scalloped. 


Prickle Pointed. 


{Dovbly Crenate.) 


{Mucronate.) 


Horse shoe geranium. 
Scarlet geranium. 
Pennywort. 
Dwarf mitella. 


Black oak. 
Spanish oak. 
Begonia. 
Mountain ash. 


Henbit. 




Woodbine. 
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3. Two-feathered. 

(Binate.) 
Rheumatism-root. 
Dwarf dogwood. 

2. One-feathered. 

(Monate,) 
Lemon. 
Orange. 



4. Three-feathered. 

(Temate.) 
Sweet-scented clover. 
String bean. 
Scarlet pole-bean. 
Lima bean. 
Bush bean. 
Yellow melilot. 
Blackberry. 




6. Unequally-feathered. 

{Oddly pinnate.) 
Sumach (11-31 If ts.). 
Dahlia (9). 
Rose (3-7). 
Black walnut (15-21). 
Hickory (7-11). 
Wistaria (9-13). 
AUanthus (21-41). 



Tendril-feathered. 

(Oirrhose.) 
Common pea. 
Sweet pea. 
Everlasting pea. 
Lentil. 
Marsh pea. 
Tufted vetch. 
Creeping vetch. 




9. Twice-feathered. 

(Bi'pinnate.) 
Coffee tree. Fool's parsley. 

Honey locust. Poison hemlock. 
Sensitive plant. Coriander. 
Acacia. Sponge-tree. 



5. Equally-feathered. 

(Abruptly pinnate.) 
Peanut (2 pair Ifts.). 
Sensitive senna (6-15). 
Honey locust (about 18). 
American senna (6-9). 
Dwarf cassia (8-12) . 
Common tare (10-14). 
Wild sensitive plant (6-15). 




8. Interruptedly-feathered. 

(Interruptedly pinnate.) 

Water avens. 

Yellow avens. 

Agrimony. 

Potato. 

Meadow sweet. 

Silver-weed. 

Pride-of-the-meadow. 




10. Thrice-feathered. 

(Tri'pinnate.) 
Spikenard. Honey locust. 

Meadow rice. Some acacias. 

Poison hemlock. Feverfew. 
Coffee tree. 
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Three-fingered. 
{Temate.) 
Red clover. 
White clover. 
Poison ivy. 
Wood sorrel. 
Laburnum. 
Goldthread. 
Clematis. 



Fiire-fingered, 

{Quinate.) 
Hemp (5-7). 
Ginseng. 
Red buckeye. 
Sweet buckeye. 
Virginia creeper. 
Wild sarsaparilla. 
Cinquefoil. 



Seven-fingered. 

{SeptincUe.) 
Hemp (&-7). 
Walnut. 
Horse chestnut. 
Sweet buckeye. 
Philadelphia lupin. 
Silvery cinquefoiL 
Cleome. 




5. 

Many-fingered. 

(Miiltinate.) 
Common lupin. 
Tree lupin. 

Many4eaved lupin (11-15). 
Chick wintergreen (5-8). 
Cleavers (5-8). 
Nootka Sound lupin (5-9). 
Sun-dial lupin (5-7). 



6. 

Twice-three-leaved. 

(Bi-temate.) 
Fumaria. 
Rue anemone. 
Wild columbine. 
Garden columbine. 
Mountain fringe. 
Corydalis. 
Erigenia bulbosa. 




Thrice-three-leaved. 

(Tri'temate.) 
Baneberry. 
Blue cohosh. 
Erigenia bulbosa. 
Dutchman's breeches. 
Squirrel corn. 
Bleeding heart. 
Columbine. 
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Paet III. 



OUTLINE LESSONS 



BOTANICAL TERMS USED MOST FREQUENTLY 
IN THE DESCRIPTION AND CLASSIFICA- 
TION OF PLANTS. 

ALSO, 

A SHORT HISTORY OF BOTANY. 
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BOOTS. 



ROOTS. 



Parts. 



Neck. 

Main, or tap root. 
Branches. 
Rootlets. 
Root-tips. 
. Root-hairs. 



As to Origin, 

Primary. 
Secondary. 



KINDS. 
As to Situation, 

Terrestrial. 

Aquatic. 

Aerial. 



As to Duration. 

Annual. 

Biennial. 

Perennial. 



SHAPES OP ROOTS. 

Annua/ Roots. 

Thread-like (Fibrous), 
Necklace-like (Monili/orm). 
Bundle-like (Fasciculated). 



Biennial Roots. 

Tuberous ( Tuberous). 
Cone-shaped (Conical). 
Bitten off (Premorse). 
Spindle-shaped (Fusiform). 
TurnixHshaped (Napiform). 



Perennial Roots. 

Brandling (Ramose). 
Creeping (Repent). 
Rootstock (Rhizome). 
Tubers (Tubercular), 
Corn. Bulb. 



STEMS. 
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STEMS. 







{ Nodes. 








Parts. < Intemodes 








I Leaf axils. 




Appendages. 




Attitudes. 


Stems above Ground. 


Terminal bads. 




Erect. 


Sucker. 


Axillary buds. 




Spreading. 


Stolon. 


Branches. 




Drooping. 


Offshoot. 


Leaves. 




Ascending. 


Runner. 


Flowers. 




Climbing. 


Tendril. 


Tendrils. 




Twining. 


Thorn. 


Thorns. 




Prostrate. 


Scape. 


Prickles, or spines. 


Trailing. 


Grass-stem. 


Glands. 




Creeping. 


Palm-stem. 


Stings. Hairs. 




Underground. 


Trunk. 


Size. 


Color. 


Surface. 


Shape. Structure, 


Long. 


Brown. 


Smooth. 


Rounded. Solid. 


Short. 


Green. 


Bough. 


Half-rounded. Hollow. 


Slender. 


Purple. 


Hairy. 


Three-sided. Soft and 


Thick. 


Red. 


Sticky. 


Four-sided. Brittle. 


High. 


Spotted. 


Glossy. 


Furrowed. Hard and 


Low. 


Striped. 


Dull. 


Flattened. Tough. 


Duration. 


Kinds 


as to Growth. 


Parts of 
Outside-growing Stem. 


Annual. 


Outside-growing {Exogenous). 


Bark. Wood. 


Biennial. 


Inside-growing {Endogenous). 


Silver grain. 


Perennial. 


End-growing {Acrogenous). 


Pith. 
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BUDS. 



BUDS. 



Pabts. 



Outer scales. 
Downy substaDce. 
Gummy substance. 
Young leaf or flower. 



Kinds of Buds, 
Leaf-bud. 
Flower-bud. 



Leaf-bud Arrangement. 

Flat (Flat). 

Folded down (Inflexed). 
Folded together (CondupUcate). 
Fan-like (Plicate or plaited). 
Straddling (Equitant). 
Rolled inward (Involute). 
Rolled outward (Revolute). 
Rolled around (Obvolute). 
Half-rolled (Convolute). 
Crosier-like (Circinate). 
Edges meeting ( Valvate). 
Triangle-like ( Triquetrous) . 



Flower-bud Arrangement. 

Open (Open). 

Edges meeting ( Valvate). 

Turned inward (Induplicatc). 

Turned outward (Reduplicate), 

Shingled (Imbricate). 

Alternate (Alternate), 

Five-ranked ( Qitinuncial) . 

Banner-covered (Vexillanj). 

Rolled (Convolute), 

Twisted (Contorted). 

Plaited (Plicate). 

Rolled and twisted (Supervolute), 



LEAVES. 
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LEAVES : 



Nkt-veined ( ^' Feather-veined (Pinnately-veined), 
' ' (2. 



PARALLEI/- 
VEINED 






Palmately- veined {Radiate-veined) . 

Straight-veined. 

Curved-veined. 

Transverse-veined. 



Fork-veined, or furcate-veined. 



Rose, oak, lilac. 
Sweet gum, maple. 
Grasses. 
Orchis. 
Canna, calla. 
Ferns. 



Pbtiolate, having a stem. 
Sessile, wlthont a stem. 
StipuiiAte, having stipules. 
ExsTiPULATB, having no stipules. 



Maple, geranium, grape. 
Sumach, forget-me-not. 
Pea, rose, clover. 
Lilac, morning-glory, lily. 



HAT BE 

Simple, having only one hlade. 
Compound, having more than one hlade. 



Lilac, grape, daisy. 
Rose, wistaria, ailanthus. 



Blade. 
Petiole. 

Stipules. 



Of Simple Leaves. 



Free. 
Adnate. 
Prickly. 
Ochreate. 



PARTS 

Blade. 

Sheath. 

. Ligule. 



Of Compound Leaves. 

Leaflets. 

Rachis. 

Petiolules. 
Stipules. 



COMPOUND LEAVES. 



Feathered (Pinnate). 

Equally-feathered {Equally pinnate). 
Unequally-feathered {Unequally pinnate). 
Curled-feathered {Cirrhose pinnate). 
Interruptedly-feathered 

{Interruptedly pinnate). 
Twice-feathered {Bipinnate). 
Thrice-feathered {Tr (pinnate). 
More than thrice-feathered {Decompound) . 



Pa/mate or Digitate. 

Three-fingered {Tridigitate) . 

Five-fiugered. 

Seven-fingered. 

Twice-three-fingered. 

Thrice-three-fi ngered . 

More than twice-three-fingered,i.e., 

Decompound. 
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LEAVES. 



VABIBTIBS IN PABT8 OF THE BLADE. 



Bases. 

Heart-shaped (Cordate), 
Kidney-Bhaped (Reniform), 
Ear-shaped (Auriculate), 
Spear-shaped ( Ilaata te ) . 
Arrow-shaped ( Sarj ittate) . 
Down-running {De current). 
Stem-clasping (Amplezicaul). 
Perforated (Connate). 
Slanting (Oblique). 
Tapering (Acuminate). 



Plain. 

(Entire.) 
Toothed. 

(Dentate.) 
Finely-toothed. 

(Denticulate.) 
Coarsely-toothed. 

(Coarsely dentate.) 
Evenly-toothed. 

(Evenly dentate.) 
Unevenly-toothed. 

(Unevenly dentate.) 
Doubly-toothed. 

(Doubly dentate.) 
Bitten-toothed. 

(Erose dentate.) 
Wavy. 

(Ii«'j)and.) 
Wavy. 

( Undidate.) 



Apexes. 
Sharp (Acxite). 
Tapering (Acuminate). 
Blunt (Obtuse). 
Cut-off (Truncate), 
Turned-in (Retuse). 
Heart-shaped (Obcordate), 
Notched (Emaryinate). 
Stiff-pointed (Mucronate). 
Abruptly-pointed (Cuspidate). 



Margins. 



Saw-toothed. 

(Serrate.) 
Finely saw-toothed. 

(Serrulate.) 
Coarsely saw-toothed. 

(Coarsely serrate.) 
Evenly saw-toothed. 

(Evenly serrate.) 
Unevenly saw-toothed. 

( Unevenly serrate.) 
Doubly saw-toothed. 

(Doubly serrate,) 
Scalloped. 

(Crenate,) 
Finely-scalloped. 

(Crenulatc.) 
Coarselj'^-scalloped . 

(Coarsely crenate.) 
Evenly-scalloped . 

(Evenly crenate.) 



Unevenly-scalloped . 

(Unevenly crenate,) 
Doubly-scalloped. 

(Doubly crenate.) 
Frilled. 

' Lobed. 
Cleft. 
Parted. 
Divided. 
' Lobed. 
Cleft. 
Parted. 
, Divided. 
Slightly wavy. 

(Shb-repand,) 
Scalloped saw-toothed, or 
(Serrate-crenate) , etc. 



Palmately- 



Feather- 

or 
Pinnately- 



Surfaces. 



Smooth (Glabrous). 
Sticky (Viscid). 
Hairy (Pilose). 
Downy (Pubescent), 
Velvety (Villose), 
Wooly (Lanuginous). 



Felt-like (Tomentose). 
Stiff-haired (Hispid). 
Bristly (Setose), 
Rough (Scabrous). 
Silky (Sericeous). 
Cobwebby ( Arachnoid) . 



LEAVES. 
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SHAPES OF LEAVES. 
Broadest 



In the Middle. 

Round or 1 ^^ , 
Circular \iOrbicular). 

Ellipse-shaped {Elliptical). 
Oval {Oval), 
ObloTig {Oblong). 
Line-shaped {Linear). 
Needle-shaped {Acicular). 



At the Base. 
Delta-shaped {Deltoid). 
Egg-shaped {Ovate). 
Lance-shaped {Lanceolate). 
Awl-shaped {Subulate) . 
Heart-shaped {Cordate). 
Spear-shaped {Hastate). 
Arrow-shaped {Sagittate). 



At the Apex. 
Inversely ovate {Obovate).^ 
Inversely heart-shaped {Obcordate). 
Inversely lance-shaped {Oblanceolate). 
Spatula-shaped {Spatulate). 
Wedge-shaped {Cuneate). 



MiaceNaneoua. 

Bird's-foot-shaped {Pedate). 
Hand -shaped {Palmate). 
Kidney-shaped {Reniform). 
Shield-shaped {Peltate). 
Lyre-shaped {Lyrate). 
Down-running {Rmicinate). 
Gashed or deeply-cut {Laciniate). 
Twice-feathered-lobed {Bipinnatijid). 



Lobed Leaves 

( Lobes and 

Lobes. Sinuses. 

Rounded. Open. 
Acute. Shut. 

Broad. Sharp. 

Sharp and deep. 

Broad, round, and shallow 



1 Ob means inversely ; as, Obovate, inversely ovate. 
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INFLORESCENCE. 

Simple. 
Compoand. 

PARTS 
Of Simple inflorescence. Of Compound inflorescence. 

Peduncle. Racbis. 

Bract. ' Pedicel. 

Involucre. Bractlet. 

Receptacle. Involuce]. 

Position. Kinds. Attitude. 

At the end of a stem (Term maO- Stem-ending (Z)e/fm7e). Erect. Nodding. 

In the axil of a leaf {Axillary). Not stem-ending (/nde/Smte). Drooping. 

VARIETIES 

Of Armory Inflorescence. Hlfll^Zlt 

1. 2. 3. 1. 

Pediceh^ /7otcer« Sessile. Compound. Cymes. 

Raceme. Spike. Compound raceme. Cyme. Fascicle. 

Corymh. Spadix. Compound corymh. Glomerule. 

Umbel. Ament, or catkin. Compound umbel. Whorl. 

Head. Thyrse. Scorpoid cyme. 
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THE BLOSSOM, OR FLOWER. 

Essential Organs, the Stamens and the Pistils. 
Floral Envelopes, the Calyx and the Corolla, 

PARTS OP A BLOSSOM, OB FLOWER. 

Calyx. Pistil. When both calyx 

Sepals. Style. and corolla are 

Corolla. Stigma. of the same color 

Petals. Ovary. . they form the 

Stamen. Peduncle. "Perianth." 

Filament. Receptacle. 

Anther. (In some flowers, a spur. 

Pollen. or a nectary.) 

DEFINITIONS. 

{Complete flowers have four sets of organs, — calyx, corolla, stamens, 
and pistils. 
Incomplete flowers lack one or more of these sets of organs. 
D j Perfect flowers have both stamens or pistils. 

' J Imperfect flowers lack either stamens or pistils. 
p I Regular flowers have all the parts of each set alike in shape and size, 
j Irregular flowers do not have all the parts of each set alike. 
I Symmetrical flowers have an equal number of parts in each set of organs. 
J). < Unsymmetrical flowers do not have an equal number of parts in each set 
( of organs. 

COMPLETE FLOWERS. 

Complete flowers may be regular or irregular ; symmetrical or unsym- 
metrical. 

INCOMPLETE FLOWERS. 

Sorae have no corolla ; these are called apetalous flowers. 

Some have neither calyx nor corolla; called naked flowers. 
Some have no stamens; called imperfect flowers. 

Some have no pistils ; called imperfect flowers. 

Some have neither stamen nor pistils; called neutral flowers. 

PERFECT FLOWERS. 

All complete flowers are perfect flowers. 

Those incomplete flowers which have stamens and pistils are perfect flowers. 

IMPERFECT FLOWERS. 

Those which have stamens but no pistils are called staminate or sterile 
flowers. 

Those which have pistils but no stamens are called pistillate or fertile 
flowers. 

TYPICAL FLOWERS. 

A typical flower, or pattern floicer, is one which is perfect, complete, regu- 
lar, symmetrical, and simple ; as, flax, stonecrop. 
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THE BLOSSOM, OR FLOWER. 



EXAMPLES OF COMPLETE FLOWERS, Etc. 



Complete. 


Regular. 


Irregular. Symmetrical. 


Rose. 


Stonecrop. 


Pansy 


Magnolia. 


Pink. 


Rose. 


Bean. 


Buttercup. 


Pansy. 


Catchfly. 


Larkspur. Trillium. 


Lilac. 


Water lily. 


Sage. 


Evening primrose. 


Bean. 


Oxalis. 


Foxglove. Houseleek. 


Morning-glory 


Flax. 


Radisl] 


I. Live-for-ever. 


Fuchsia. 


Pink. 


Nasturtium. Clarkia. 




UnsymmetHcaL 




Neutral. 




Larkspur. 




Hydrangea. 




Portulacca. 




Snowball. 




Horse chestnut. 




Double roses. 




Pink. 




Double pinks. 




Radish. 




Double dahlias. 




Mustard. 




Double petunias. 




Bleeding-heart. 




Etc., etc. 



INCOMPLETE FLOWERS. 



IMPERFECT FLOWERS. 



Apetalous. 



Four-o'clock. 

Buckwheat. 

Castor-oil plant. 

Anemone. 

Sassafras. 

Marsh marigold. 

Cuphea. 



Naked. 



Buttonwood. 
Indian turnip. 
Lizard' s-tail. 
Willows. 
Cat-tail. 
Sweet flag. 
Calla. 



Staminate, or 
Sterile. 

Some — 

Ailanthus blossoms. 

Willow blossoms. 

Poplar blossoms. 

Chestnut blossoms. 

Oak blossoms. 

Hemp blossoms. 
Tassel of Indian corn. 



Pistillate, or 
Fertile. 

Some — 
Ailanthus blossoms. 
Willow blossoms. 
Poplar blossoms. 
Chestnut blossoms. 
Oalt blossoms. 
Hemp blossoms. 
Silk of Indian com. 



DURATION OF PARTS OF A FLOWER. 

Caducous, falling early (before the flower opens fully). — Poppy calyx, grape 

corolla. 
Deciduous, falling before the fruit is ripe. — Most flowers. 
Persistent, remaining after the fruit ripens. — Apple, strawberry. 



SHAPES OF PARTS. 

The same terms are employed to describe the shapes of the parts of the 
calyx, corolla, stamens, and pistils, as are used in the description of Leaves. 



THE CALYX AND COROLLA. 
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THE CALYX AND COROLLA. 



Calyx , 
Corolla 



The outer circle of flower- 
The inner circle of flower- 



The Calyx is 



The Corolla is 



The Perianth is . 



KINDS OP CALYX. Etc. 

( Polysepalous when it has more than one sepal. 
( Gamosepalous when it has only one sepal. 
( Polypetalous when it has more than pne petal. 
) Gramopetaloos when it has only one petal. 
) Polyphyllous when it has more than one part. 
( Gamophyllous when it has only one part. 



COROLLAS 

« Irregular.2 
GAMOPBTALOUS OOROLLAS.8 



Parts . 



Tube. 

Limb or border. 

Throat. 



Regular. 

Urn-shaped (Urceolate) . 
Tube-shaped (Tubvlar). 
Bell-shaped {Campanulate) . 
Funnel-shaped (In/nndibvliform) . 
Salver-shaped (Ilypocrateri/orm), 
Wheel-shaped {Rotate). 



I Narrow. 

< Broad or 

' Spreading. 

( Open or constricted ; 

I hairy or smooth. 

//regular. 

Lip^haped (Personate. 
(Labiate) \^'^sent. 
^ Arched. 
Strap-shaped {Ligvlate). 
Anomalous. 



POLYPETALOUS COROLLAS. 



Parts . . . 
Regular. 


Blade. 
' Claw. 

Irregular. 


Cross-shaped (Cruciferous). 
Pink-shaped (Caryophyllaceous). 
Rose-shaped (Rosaceous). 
Lily-shaped (Liliaceous). 


Butterfly-shaped 

( Papilionaceous) . 
Anomalous. 



1 A regular calyx, corolla, or perianth has its parts of the same eize and shape. 
* An irregular calyx, corolla, or perianth has its parts unlike in size or in shape. 
> The same as monopetalous corollas. 
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STAMENS. 



STAMENS. 



Pabts . 



{Filament. 
Anther. 
Pollen. 



Number of Stamens. 



One stamen {Monandrous) . 
Two stamens {Diandrous). 
Three stamens {Triandrous), 
Four stamens (Tetrondrovs). 
Five stamens (Pentandrous) . 
Six stamens (Ifexandrous). 
Seven stamens (Ileptandrovs). 
Eight stamens (Octandrous), 



Nine stamens (I^onandrous) . 
Ten stamens {Decandrous). 
Eleven stamens {Enneandrous) . 
Twelve stamens {Duodecandrous) . 
More than twelve stamens inserted on 

the receptacle (Polyandrous). 
More than twelve stamens inserted on 

the calyx (Icosandrous) . 



Stamens of Unequal Length. 
Two long and two short. Four long and two short. 

{Didynamoxis). ( Tetradynamous), 

Stamens United to other Parts (Ad nation). 

Borne on the receptacle (Ilypor/j/nous). Borne on the ovary (Epigynous) . 
Borne on the calyx {Per iyy nous). Borne on the style (Gynandrous). 

Borne on the corolla {Epipetalous). 

Stamens United Together (Cohesion). 

United by their anthers (Synf/enesious). 

United by the filaments into one set or brotherhood (Monadelphous) . 

United into two sets or brotherhoods (Diadelphous) . 

United into three sets or brotherhoods (Tridelphous). 

United into more than three sets or brotherhoods (Polydelphovs). 

Other Characteristics. 

Extending beyond the corolla (Exserted). 
Not extending beyond the corolla (Included). 
Anther without filament (Sessile). 
Filament without anther (Sterile). 
Stamens converging (Connivant). 



KINDS OF FILAMENTS. 



Hair-like (Capillary), 
Thread-like (Filiform). 
Awl-shaped (Subidatc). 



Flattened (Dilate). 
Petal-like (Petaloid). 
Toothed (Bi-dentate) . 



STAMENS. 
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Parts . 



ANTHER. 

' Lobes or cells (Thecss). 

Connective. 

Valves. 
. Line, or point of opening (Dehiscence), 



KINDS OF ANTHER. 
As to Position, 

Attached to the top of the filament {Innate), 
Attached by its whole length to the filament {Adnate). 
Attached near its middle ( Versatile), 
Facing the petals {Extror&e) . 
Facing the pistils {Introrse), 

As to Opening (Dehiscence), 

Opening lengthwise (Longitudinal), 

Opening across (Transverse), 

Opening by pores (Porovs). 

Opening by valves lifting upward (Valvular), 



ANTHER LOBES. 
As to Number of Cells, As to Shape. 



One-celled. 
Two-celled. 
Three-celled. 



Oblong. 

Kidney-shaped. 
Arrow-shaped, etc 



Pabts 



POLLEN. 

' Outer coat (Extine). 

Inner coat (Intine) . 

Minute particles in gummy liquid (Fovillse), 
, Masses of pollen (Pollinia) . 
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PISTILS. 



Pasts 



' Stigma. 
Style. 
Ovary, 
Ovules. 



number of Pistils. 
One pistil {Monogymms), Four pistils {Tetragynouti), 

Two pistils {Digynous). Five pistils {Pentagynous). 

Three pistils (Trigynous). Many pistils {Polygynous), 

Kinds as to Cohesion. 

1. Having but one cell, placenta, style, and stigma (Simple pistil). 

2. Several carpels uuited {Compound pistil). 

/finds of Stigmas. Kinds of Styles. 

Having no style (Sessile). Curved like the letter S (Sigmoid). 

Two-parted (Bifid). Joined to the base of the ovary (Basal). 

Three-parted (Trijid). Joined to the side of the ovary (Lateral). 

Scroll-like (Scrolled). Joined to the end of the ovary (Termi7ial). 
Globe-like (Globose). «, ^ o^ i 

Deeply^ivided [Lobed). «*»''•* "' ^'**- 

The same as those of " Filaments." 

Parts of the Oirary. 
Parts of a compound pistil (Carpels). 
That which bears the seeds or ovules (Placentas). 
Partitions in the ovary (True dissepiments). 
False partitions in the ovary (False dissepiments). 
Parts within the partitions (Cells). 
Seeds (Ovules). 

The inner seam ( Ventral suture). 
The outer seam (Dorsal suture). 

Position of the Ovary (Adnation). 
United to the calyx (Inferior), 
Free ; above the calyx (Superior). 

Arrangement of Placentce (Placentation). 

Ovules free in the centre of the ovary (Free-central). 
Ovules attached to the axis of the ovary (Axillary). 
Ovules attache(i to the walls of the ovary (Parietal). 

Note. — For parts, etc., of ovules, see ** Lessons on Seeds " ; also any good 
work on Botany ; as Gray's, Wood's, or Miss Youmans'. 

1 A simple pistil or carpel answers to the blade of a leaf folded along the mldvehi, 
with the margins united to form a case or pod which contains the seeds. 



FRUIT. 
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FRUIT. 



(The ovary or pistil brought to perfection.) 

Skin, or shell {Pericarp or Exocarp). 

Pulp (Mesocarp). 

Inner skin, or membrane (Endocarp), 
•>._,_, Seed, or plant-egg (Kernel), 

rAxis . . J Husks, or pod ( Valves). 

Seams (Sutures). 

Partitions (DisgepimeiUa). 

Column {Columella), 
[ CeUs {Cells). 



KINDS OF FRUIT. 



Ffeshy Fruits. 


Sione Fruits. 


Dry Fruits.^ 


Berry. 


Peach-kind. 


Seed-like. 


Apple-kind. 


Walnut-like. 


Bladder-like. 


Gourd-kind. 




Grain-like. 
Nut. Key-fruit 


Dry Fruits,^ 


H/fu/tip/e Fruits, Etc. 


Bag-like. 


Cone. 




Legume. 


Pine-apple-kind. 


Capsule. 


Fig-like. 




Silique. 


EtiErio. 




Box-like. 


Accessory. 





NOTES. 

In the apple we eat the calyx t which adheres to the ovary. 

In the strawberry we eat the enlarged pulpy receptacle. The seed is the fruit. 

In the peach we eat the outer coat of the ovary. 

In the orange we eat the inner coat of the ovary. 

1 Which do not open to discharge their seed. 
s Which open to discharge their seed. 



SEEDS. 



Parts 



Parts of 
the Embryo. 

Radicle, or 
Root. 

Cotyledons, or 
Seed-leaves. 
Plumule, or 
First bud. 



( Coats. 

f Nucleus, or kernel. 



Coats. 

Outer coat {Testa). 
Inner coat ( Tegmen) . 
False coat {Aril). 



On Coats. 

Opening {Micropyle). 
Scar {llilum). 



/finds of 
Seeds. 
Monocotyledon ous. 
Dicotyledonous. 
Polycotyledonous. 
Albuminous. 
Exalbuminous. 
Arilled. 



Parts of Nucleus. 

Plantlet {Emhrijo). 

Starchy substance {Albumen). 



Color of 

Seeds. 
Black. 
Brown. 
White. 
Purple. 
Yellow. 
Red and black, etc. 



Shape of 
Seeds. 

Spherical. 

Triangular. 

Oblong. 

Hemispherical. 

Ovoid. 

Flat, etc. 
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NATURAL ORDERS, OR FAMILIES. 

Each Division, or Cohort, is composed of groups of plants 
called Orders^ or Families; thus, in the Polypetalous Divisions 
we liave the Banunculacece or Crowfoot Family, the CaryophyU 
lacce or Pink Family, the Eosacece or Rose Family. 

GENERA. 

Each Order, or Family, is made up of smaller groups of 
plants which resemble each other so closely that they may be 
said to be of the same Kind or Genus. For example : in the 
Rose Order or Family we have the plum-kind or [)lum genus, 
called Primus ; the strawberry genus, Fragaria ; the rose 
genus, Rosa; the pear genus, Pyvus^ etc. 

SPECIES. 

Each Genus includes still smaller gi'oups called Species. 
Everybody' knows that all roses are not alike, so it is easy to 
understand that while they are all known as roses they have a 
special name ; as, the damask rose, the white rose, the French 
rose, etc. In Botany, this special name is the name of the 
species, and is placed after the name of the genus. Examples : 
Rosa damascena (damask rose) ; Rosa alba (white rose) ; 
Rosa Gallica (French rose) , etc. 

OTHER SUB-DIVISIONS. 

These, according to Gray, are shown in the following 

schedule : — 

Series, 
Class, 

Sub-class, 

Order, or Family, 
Sub-order, 
Tribe, 

Sub-tribe, 
Genus, 

Sub-genus, or Section, 
Species, 
^\iriety. 
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Class, Order, Genus, and Species belong to the classification 
of all plants ; but Variety, Sub-Genus, and the other sub- 
divisions, whose names do not appear in capitals in the above 
schedule, are used more or less seldom, as occasion may require. 

CHARACTERISTICS OP ORDERS, Etc. 

The marks or characteristics of the Orders, Genera, Species, 
etc. , are given in the Analytical Keys found in advanced books 
on Botany. 

BOTANICAL NAMES. 

In botanical descriptions every plant has at least two words 
in its name, and these are either Latin or Latinized words. 
The first word is the name of its genus ; the last, that of its 
species. The first, or generic name, answers to the surname of 
a person ; the last, or specific name, to a given or Christian 
name ; thus, Bosa cUba signifies the white species of the rose 
geniLs; Populus cUba^ the white species of the poplar genus. 

HOW TO ANALYZE A PLANT. 

1. Decide whether it be a flowering or a flowerless plant, 
I.e., a Phcenogam or a Cryptogam. 

2. If a Phcenogam^ whether it be an outside or an inside- 
growing plant, I.e., an Exogen or an Endogen, 

3. Decide to which division or cohort it belongs. See the 
*' Descriptions" and " Examples" of these on pages 135-138. 

4. Determine to what order it belongs. This may be done 
by carefully examining every part of the plant, and consulting 
the "Analytical Key to the Natural Orders" as given in ad- 
vanced text-books on Botany. See Gray's and Wood's Botanies. 

5. Decide concerning its genus from the descriptions of the 
genera found in the text-book you may have chosen. 

6. Lastly, find to what species it belongs, from the descrip- 
tions of species given in your text-book. 
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NOTE. 

Botany is not, as many think, a science whose chief object is to give long names 
to little flowers. It acquaints the careful student with the characteristics and 
habits of the plants which he examines ; it discovers to him their place among 
the floral tribes and their relation to other plants. 

For example, it shews that the little strawberry, the queenly rose, and the 
delicious peach have peculiar resemblances which make them of one family or 
order ; that the useful bean, the aspiring wistaria, and the noble locust are all 
akin ; while the plebeian onion, the fragrant hyacinth, and the aristocratic lily 
are closely related to each other. 

This grouping together of plants according to their most important resem- 
blances is the work of Jussieu and later botanists, whose aim has been to pro- 
duce a system of classification which shall agree with the plan of Nature in 
the vegetable world. 

To the lover of flowers we would say: Study those which are most common 
in gardens, or which you meet oftenest in your rambles through fields and 
woods. You will thus gradually become acquainted with many of the common 
orders or families of plants, and their name is not Legion, as your botany will 
tell you. (Gray's " School and Field Book" gives 111 orders of Exogens, 19 
of Endogens, and 4 of Cryptogams.) 

To help you in this work of studying, you will find a list of familiar trees, 
shrubs, etc., in the following pages. It is not in accordance with the rules of 
science to give help in this way, and, doubtless, our plan will provoke some 
adverse criticisms ; nevertheless, we know that many who have not time or 
opportunity to dig deep in scientific fields will be glad for this assistance, and 
use the list as an honest teacher uses a key to problems in arithmetic or 
algebra. 



A HISTORY OF PLANTS, BOTANY, AND 
BOTANISTS. 



PLANTS IN THE BIBLE. 

The only true account of the creation of plants is given in 
the first chapter of the Bible, in these words : " And God said, 
Let the earth Jjring forth grass, the herb yielding seed, and the 
fruit tree yielding fruit after his kind, whose seed is in itself, 
upon the eartli : and it was so. And the eartli brought forth 
grass, and herb yielding seed after his kind, and the tree 
yielding fruit, whose seed was in itself, after his kind : and 
God saw that it was good." 

The story is very short; we would like to know more about 
what it means ; perhaps we shall, some day ; until then we 
must be content to believe that ' ' the worlds were framed by 
the word of God, so that things which are seen were not made 
of things which do appear." 

Again we are told that God planted a garden in Eden ; still 
later a few quaint words tell of some gardeners who lived, 
probably in the time of King David, about 1000 b.c. : ''Those 
that dwelt among plants and hedges : there they dwelt with the 
king for his work." (1 Chron. 4 : 23.) 

Solomon, to whom God gave such wondrous wisdom, studied 
and wrote about plants, as we learn from 1 Kings 4 : 33 : "And 
he spake of trees, from the cedar tree that is in Lebanon even 
unto the hyssop that springeth out of the wall." In one of his 
books, Ecclesiastes, he says : "I planted me vineyards : I made 
me gardens and orchards, and I planted trees in them of all 
kind of fruits." 

These must have been very costly and beautiful, for, doubt- 
less, the king spent his wealth upon them as freely as he did 
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upon the palaces and the temple, of which we have a more full 
description. 

Other gardens are mentioned in the Scriptures, as Ahab's 
garden of herbs ; the royal garden near the fortress of Zion ; 
the royal garden of the Persian kiugs at Susa ; the garden of 
Joseph of Arimathea ; and the garden of Gethsemaue. These 
gardens were not only for fragrant and beautiful plants, but 
were filled with some special kind of trees, after which they 
were named, as pomegranate-gardens, olive-gardens, vine-gar- 
den, nut-gardens, etc. They were usually situated outside of 
the city walls, and not, as with us, beside the dwellings of 
their owners. Thus, we find the garden of Gethsemane out- 
side the city of Jerusalem. 

Again, in the teachings of the Bible, many illustrations are 
taken from the vegetable world, as " the righteous shall flour- 
ish as the palm-tree ; he shall grow like a cedar in Lebanon," 
or '* he shall be like a tree planted by the rivers of water." 

AVhcn the prophet Isaiah wishes to illustrate the frailty of 
man, he says: " We do all fade as a leaf;" and at another 
time he gladdens our hearts by the assurance that " as the 
earth bringeth forth her bud, and as the garden causeth the 
things that are sown in it to spring forth, so the Lord God 
will cause righteousness and praise to spring forth before all 
the nations." 

And who does not recall the words of the blessed Master, 
spoken to keep us from anxious care: "And why take ye 
thought for raiment? Consider the lilies of the field, how they 
grow ; they toil not, neither do they spin : And yet I say unto 
you. That even Solomon in all his glory was not arrayed like 
one of these. Wherefore, if God so clothe the grass of the 
field, which to day is, and to morrow is cast into the oven, shall 
he not much more clothe you, O ye of little faith?" 

And those of the apostle as he argues concerning the resur- 
rection of the dead: "But some man will say. How are the 
dead raised up? and with what body do they come? Thou 
fool, that which thou so west is not quickened, except it die : 
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And that which thou sowest, thou sowest not that body that 
shall be, but bare grain, it may chance of wheat, or of some 
other grain : But God giveth it a body as it hath pleased him, 
and to every seed his own bod}'. So also is the resurrection of 
the dead. It is sown in corruption, it is raised in iucorruption : 
It is sown in dishonour, it is raised in glory : it is sown in 
weakness, it is raised in power : It is sown a natural bod^', it 
is raised a spiritual body. There is a natural body, and there 
is a spiritual body." 

The last beatitude given in the last chapter of the precious 
volume, reads :. '' Blessed are the^' that do his commandments 
that they may have right to the tree of life and may enter 
in through the gates into the city." 

Thus, though we gain but little direct scientific knowledge of 
plants from the Bible, the allusions it makes to them is of 
greater value, for they are constantly' leading our thoughts 
from the things which are passing away to those which are 
eternal. 

BOTANY IN ANCIENT TIMES, 
And Before 1492 a.d. 

ToBNiNG from the records of Holy Writ to the history of 
ancient times, wc fiiid that the early Chaldeans, Egyptians, and 
Greeks studied and wrote about plants, but had many curious 
and strange notions concerning them, supposing they had souls, 
and could think, and feel pleasure and pain. 

Theophrastes, a pupil of Aristotle, wrote a ''History of 
Plants,'* in which he described about five hundred kinds. In 
his writings he asks many questions which have not yet been 
answered. He died 287 B.C., i.e., more than two thousand 
years ago. 

Pliny, the Elder, who lived in the days of Nero, and per- 
ished in the eruption of Mt. Vesuvius, a.d. 79, left a descrip- 
tion of one thousand specimens. 

For many centuries very little progress was made in the 
knowledge of plants, and they were valued chiefly for their 
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beauty and fragrance, or for food, poison, or medicine. In 
the twelfth or thirteenth century, herbariums^ or collections of 
dried plants, began to be preserved. 

AFTER THE DISCOVERY OF AMERICA, 

1492 A.D. 

Botanical Gardens originated about the time of the dis- 
covery of America by Columbus. At first these were mostly 
for medicinal plants, but soon included other varieties, and 
became so popular that it is said that as many as sixteen hun- 
dred were planted between the years 1600 and 1700. They 
aided very greatly in the increase of botanical knowledge. 

The microscope^ also, which began to be used for scientific 
purposes in the seventeenth century, enabled the botanist to 
discover facts about plants which could not be learned by the 
naked eye. 

Brunfels, a physician of Berne, published a history of 
plants, wliich he illustrated by a number of engravings. This 
was another step in advance. 

Andreas Cesalpino, of Florence, about the time of the 
Reformation, was the first who attempted the arrangement of 
plants in classes. 

John Ray, of Essex, Eng., lived from 1628-1705. He laid 
the basis of the Natural System in 1682. Among other things, 
he distinguished between flowering and flowerless plants, and 
between monocotyledons and dicotyledons. His orders were 
founded upon a correct idea of the aflSnities or relations of 
plants. 

Tourneforte, born 1656, became the head of the French 
school of botany. He founded a system of classification which 
was in use for many years. In it he divided plants into herbs, 
under-shrubs, shrubs, and trees ; his classes were distinguished 
by the absence, presence, and form of the corolla. He wrote 
several books of botany which were of much value. 

Carle von Linne, or Linn^us, born May 23, 1707, died 
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January, 1778. He showed more plainly the differences be- 
tween genera and species, and adopted the plan of giving each 
plant a double name ; this i& known as the Binomial Method of 
Nomenclature, and, as we have already seen, is in use at the 
present day. He founded a new Artificial System of Classifi- 
cation, based on the number of the stamens and pistils. His 
first great work was published in 1737 ; his system was taught 
in Great Britain and in this country until quite recently, long 
after it had been rejected in France and other countries for 
the Natural Method. He did good service for botany b^- mak- 
ing the terms used to describe plants more accurate, concise, 
and simple than those used by the earlier botanists. 



BOTANY AFTER a.d. 1776. 

Antoine Laurent de Jussien, born at Lyons in 1748, died 
1836, eighty-eight years old. He was botanical demonstrator 
in the Jardin des Plantes, Paris. This led to the careful 
arrangement and descriptions of plants, known as the Natural 
System, given in his '* Genera Flantarum," begun in 1778, and 
finished in 1789. 

Robert Brown, in 1810, taught the Natural System of Clas- 
sification in England. 

Augustus Pyramus de Candolle, boni 1778, has improved 
the Natural System of Jussien. His ''Prodromus" is regarded 
as the standard work on '* The Description of Species." ^ The 
number of species known to botanists at the present day is 
about a hundred thousand flowering plants, and twenty-five 
thousand flowerless plants. 

Since the last part of the last century the improvements in the 
science of chemistry have greatly aided in the study of botany. 

1 The standard in the description of genera is Bentham and Hooker's 
**Grenera Plantarum"; in the description of natural orders, Le Maout and 
Decaisne's works. Babbington's "English Flora," and the botanies of Gray, 
Wood, Chapman, and Watson, give descriptions of orders, genera, and species 
for the ordinary student. Miss Youmans' works are excellent for beginners. 
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The discovery of the compound microscope and achromatic 
lenses has made known facts concerning the organism of 
plants, the uses of their parts, and other important particulars 
which could not have been learned without these helps. 

Other Botanists. There are many othere who have con- 
tributed to advance the science of botany as discoverei-^?, 
patrons, or writers. Their names may be learned from cyclo- 
pedias and books on botany. 

Much remains to be accomplished in the discovery and clas- 
sification of plants, and facts concerning them. Perhaps some 
of those who study these pages will do some of this work, and 
be numbered among the celebrated botanists of the next fifty 
years. Who can tell? 

Conclusion. It is no great wonder that man has been slow 
to learn about the far-away planets and other heavenly bodies, 
but it is a very humiliating thought that it has taken the world 
so many hundred years to discover what is now known about 
the plants which are springing up all around us, and which we 
love so well. Surely no one has cause to be proud of knowl- 
edge, or should refuse to bow in adoration before Him who 
calls each star b^' name, and knows the history of every plant 
He has created. 



Part IY. 



CLASSIFIED LISTS OF FAMILIAR 
PLANTS. 



CLASSIFIED LISTS OF FAMILIAR 
PLANTS. 



THE USE OF LATIN NOMENCLATURE. 

Many ijcrsons object to the use of Latin names in nomencla- 
ture ; they cannot see why we should not use the terms of the 
vernacular. Why call the hare-bell Campanula? Why the 
tree-toad, Hyla? In general conversation, it is well to use 
English if it will precisely deDue what we mean ; but English, 
although a widely-disseminated language, is not the common 
tongue of all peoples. Again, local names are ajjplied indif- 
ferently to quite diverse things. Our robin is not the English 
robin ; indeed, not a robin at all. Our cowslip is the English 
marsh-marigold. In Australia, the early settlers found many 
animals closely resembling, in external appearance, the familiar 
creatures of their own land, and called them squirrels, foxes, 
etc. ; whereas they are almost unique in structure, and belong 
to the curious orders of MarsupiaVa and Monotremata. 

In botany, the confusion would be maddening. Anj' emi- 
grant to a new country sees a flower which reminds him of his 
far-off home, and at once he calls it by the name wliich it bore 
in his native land ; it may be a very different thing. To obvi- 
ate this difficulty, scientists throughout the world have agreed 
to use Latin names, Latin being the court-language of science. 
So an investigation published in one country' becomes known in 
all others, and adds to the general sum of human knowledge, 
as it is available to all. — New England Journal of Education. 

DERIVATION OF THE NAMES OF PLANTS. 

Orders. The names of orders are adjectives. 

Sometimes they are those given before the adoption of the 
Natural System, as Coniferce^ cone-bearing plants ; Legumi- 
nosce^ plants with a legume or pod. Sometimes the name is 
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taken from a principal genus of the order, as in Liliacece from 
the genus Lilium; such names end in aceoB^ and the noun 
plantce is understood : thus, Violaceoe means plants of the Vio- 
let family, order, or tribe. 

Genera. The names of genera are nouns. 

These are ancient names ; Greek or Latin names ; words 
formed from the names of botanists or patrons of botany ; or 
words derived from Greek or Latin words. Example : Labtir- 
num is an ancient name ; Filchsia for L. Fuchs, an early Ger- 
man botanist ; Indigofera, from two words, meaning producer 
of indigo. 

Species. The names of species are adjectives, or substan- 
tives used as adjectives. 

They denote some quality, peculiarity, or use of the plant ; 
its native place ; or they may be taken from the name of a per- 
son. If the person be the discoverer, the name is a Lntin 
noun in the genitive singular ; if only a patron, it is an adjec- 
tive ending in nus^ a, or ?im. Example : Phldx Drumdndii^ 
Drummond phlox ; Gerdtnium Bobertidinum, Herb Robert. 

CAPITALS. 

The names of classes, orders, and genera begin with capitals. 

The names of species begin with capitals, if derived from 
those of persons or places, or if they are nouns used as adjec- 
tives ; otherwise they begin with small letters. Example : 
Pi^ims P^rsicus (peach) ; Citrus Aurdutium, orange ; Eiies 
rtibrum^ red currant. 

ACCENTS. 

Words of two syllables take the accent on the first syllable, 
whether marked or not. Example, Bosa alba = R5sa jllba. 

In Latin or Latinized names of more than two syllables, that 
which receives the accent is marked ' or ^ . 

The grave accent indicates the long sound of the vowel. 
Cyddnia vulghris^ Quince. 

The acute accent signifies that the vowel is short. Citrus 
Aurdntium^ Orange. 
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